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TO 



SIR JOHN ST. AUBYN, BART. 



SIR, 

Although I am' far from confidering the following per- 
formance as worthy of a formal Dedication, I cannot help 
availing myfelf of the opportunity which it offers (the 
only public one I may ever have) of acknowledging the 
many civilities which you have condefcended to fliow me. 
Permit me, at the fame time, to affure you, that, however 
imperfeft the Work may be, my folicitude in executing it 
has not been, the lefs, that the Golleflion to which it re-, 
fers has pafied into your poffeflion : that GoUeftion it may 
tend to render more valuable, and thereby entitle me in 
fome degree to a continuance of the confidential freedom 
with which you have hitherto allowed me to confult it. 



I am. Sir, 



with moft fincere refpeft, 

your obliged and grateful fervant, 



Bajlnghall-Jirttt, 
Ofi.i, 1799. 



W. BABINGTON. 
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In commitrirtg the following Work to the prcfs,'the Author his bcferi influenced by the 
fame motives ihat induced him t6 publilh his sYstEMATic arrangement of minerals 
in 1795* of which this may be confidered a continuation, neceffary to complete the defign 
with which that arrangement was undertaken. He had been employed, as then mention- 
ed, in forming from the extcnfive and vsJuable colleftion oF the late Earl of Bute a 
more compendious and fcleft cabinet, now in the pofleflion of Sir John St./iubyn^ 
Bart, and as thb required not only a confiderable length of time, but alfo a degree 
of attention much beyond what was at firft conceived neceflary for fuch an undertak- 
ing, the author thought, that in making public the fyftcm which he had adopted, he 
might confiderably abridge the labour of thofe who fliould hereafter engage in a 
fimilar taflc, and likewife render an acceptable fervice to fuch as wiflied to acquire a 
comprchcnfive knowledge of mineralogy, but who had neither leifure nor inclination^ 
even if they had an opportunity, to confult the numerous works through which the 
neceflary information lay fcattered. Befides, as no endeavours had been fpared to render 
the colle£lion from which that fynopfis was drawn up, one of the moft perfeft in a 
fcientific point of view, it was hoped that the annexed catalogue would afford to fuch 
as had advanced a confiderable way in the bufinefs of collecting, an opportunity of de- 
termining the comparative value of what they already pofleflcd, as well as what articles 
might yet be wanting to render their cabinets more complete. 

The Work itfelf will (hew of what afllftance the author has principally availed himfclf; 
that in the diftribuiion of his fyftem into classes, orders, genera, and species, as 
founded on chemical^ and the varieties on external charafters, he has nearly adopted the 
arrangement of Baron Bom, in his catalogue of the colleAion of Mademotfelle Elionore 
de Raab i that R. dc Lifle has been his guide on the fubjedb of cryilallifadon i that 
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ADVERTISEMENT. 



moft of the generic defcriptions corrcfpond with thofe of Widenmarm and Enmerling^ 
difciples of the celebrated Werner ; and that he is chiefly indebted to Mr. Kirwan for 
what refjpeds the chemical properties and analyfes of the cU^erent fpecies. 

The conclufion of the advertisement prefixed to the Author's former work may, he 
thinks, with ftill greater propriety, be applied to this, namely, that however fimple the 
performance may appear to fome, yet fuch as are better acquainted with the nature of 
the fubjeft muft know, that to execute it, even with tolerable correftnefs,- requires much 
labour in colleding, and fome judgniient in arranging,^ the materials. He had then 
occafion to acknowledge his obligations to his friend Dr. MUchell^ and now he feels it 

equaUy incumbent on him to return his grateful thanks for the afllftance which he has 

^ . .... 

fmcc received from his friends Mr. Richard Stocker^ of Gufs Ho^Ual^ and Afr. Jr^ 
tbur Jikitit of Broad-Jireet^ 
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CLASS I. SALTS. 

1 H E bodies comprehended under this clafs are diftingiiiflied by being fapid to the 
tafte, readily foluble in water, incombuftible, and incapable of being metallized. They 
poficfs a ftrong difpofition to unite with other bodies, therefore fcldom found uncombincd. 
When in a concrete form, they are differently afFefted by expofure to air, fomc becom- 
ijig deliquefcent, others cfflorefcent, whilft Ibme remain unaltered. By folution in water 
they produce a change of temperature- Mofl: of them are capable of being more or 
lefs pcrfedtly cryftallifed, in which ftate, if expofed to heat, they undergo true or 
watery fiifion, decrepitation or decompofition, according to the degree and mode in which 
it is applied. 

They may be divided into fimple and compound. 



ORD^R I. SIMPLE. 

GENUS I. ACID. 

The acids arc ufually diftinguilhed by their being of a four tafte and changing ve- 
getable blues to red. They all unite readily with water. In combination with alkalis 
they form, for the moft part, what are called neutral falts ; with earths and metallic 
oxyds, earthy and metallic falts. Moft of the acids are anrifeptic ; feme powerfully 
corrofivc. From modern experiments, they appear to confift of different inflammable 
fubftances united to the bafis of oxygen. 

The mineral acids hitherto found in an uncombined ftate are, 

SPECIES I. CARRONIC ACID. 
Atrial Acid. Fixed Air. Acide CarboniquCt Fr. Luflfdure^ Germ. 

Found either in a gafeous ftate in caverns and other fubterranean fituations, or impreg* 
nating the water of certain fprings. 

Analyfis.— Carbon 17, Oxygen 83. Chaptal. 

SPECIES II. BORACIC ACID. 
Scdativf Salt. Acide Bcracique, Fr. Stditivfalz, Germ* 

B VARIETY 
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VARIETY I. IN SOLUTIOI^. 

SPECIES II. MURIATE OF POTASH, i 
Digeftive Salt of Sylvius. Muriate de Potajfe^ Fr. 
Analyfis. — Acid 31, Alkali 61, Water 8. Berg. 

VARIETY I. IN SOLUTION. 

SPECIES III. NITRATE OF POTASH. 
Nitre. Salt Petre. Nitrate de Potajfe, Fr. 
Analyfis. — ^Acid Z3> Alkali 49, Water J 8. Berg. 

VARIETY I. IN SOLUTION. 

SPECIES IV. SULPHATE OF POTASH. 

Fitriolated Tartar. Sulfate de Potafe, Fr. 
Analyfis. — Acid 40, Alkali 5a, Water 8. Berg. 

VARIETY I. IN SOLUTION. 



GENUS II. BASE, SODA. 
SPECIES I. CARBONATE OF SODA. 

I 

Natron. Carbonatt de Sonde, Fr. Mineralises Laugcn/alz, Germ. 
Analyfis.— Acid 16, Alkali 20, Water 64. Berg. 

VARIETY I. EFFLORESCENT. 

I. a I. Native mineral alkali, concrete, of a dull white colour. Tenerifft. 

Of this very large quantities have been imported into this country in the courfc of 
the laft few years. 

VARIETY II. IN SOLUTION. 

vJPEClES II. BORATE OF SODA. 

Borax. Borate de Seude, Fr. ?/«*«/, Germ. 

B2 VARIETY 
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VARIETY I. 'IN SOLUTION. 

Dlfcovered free from combination with alkali, by Mr. Haffer, in the waters of certain 
lakes in Tufcany. 

SPECIES III. SUPHURIC JtlD. 
/Icid of Vitriol. Acide Sulpbttrique, Fr. Vitriol/dttre, Germ. 

VARIETY L CONCRETE. 

Glacial Vitriolic Acid. 

Found concrete and even cryftaUifcd in certain volcanic grottos of Tufcany and ^tna« 

Analyfis. — Sulphur 72, Oxygen 28. Bertbollet. 

VARIETY IL LIQUID. , 

VARIETY III. GASEOUS. 
Volatile Vitriolic Acid. 



GENUS II. ALKALI. 



The alkalis are diftinguifhed by being of a pungent, I'xivial, or urinous tafte^ and 
changing mod vegetable blue colours to green, and many of the yellows to brown. 
They have, like mod of the acids, a ilrong attraction for moifture, and when applied 
to the living body are very powerfully cauftic. In confequence of their great tendency 
to union with other bodies, they have not, as yet, been found uncombined. 



ORDER II. COMPOUND. 

GENUS I. BASE, POTASH. 

In this and the two following genera the alkalis and acids, of which they are compofed, 
are united in fuch proportions as that, except in the cafe of carbonates, neither are 
found to predominate. 

SPECIES I. CARBONATE OF POTASH. 
JSratcd Vegetable Alkali. Carbonate de Potaffiy Fr. Gezvdcbs Laugen/alz, Germ. 

Analyfis.— Acid 23, Alkali 70, Water 5. Bergman. 

VARIETY 
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VARIETY I. IN SOLUTIOI^. 

SPECIES II. MURIATE OF POTASH. \ 
Digeftrve Salt of Sylvius. Muriate de Potajfe, Fr. 
Analyfis. — Acid 31, Alkali 61, Water 8. Berg. 

VARIETY I. IN SOLUTION. 

SPECIES III. NITRATE OF POTASH. 
Nitre. Salt Petre. Nitrate de Potafficy Fr. 
Analyfis. — ^Acid ZZ> Alkali 49, Water 1 8. Berg. 

VARIETY I. IN SOLUTION. 

SPECIES IV. SULPHATE OF POTASH. 

Vitriolated Tartar. Sulfate de Potaffit Fr. 
Analyfis. — Acid 40, Alkali 52, Water 8. Berg. 

VARIETY I. IN SOLUTION. 



GENUS II. BASEy SODA. 

SPECIES I. CARBONATE OF SODA. 
Natron. Carbonate de Soude^ Fr. Mineralijhes Laugenfalzy Germ. 
Analyfis.— Acid 16, Alkali 20, Water 64. Berg. 

VARIETY I. ■ EFFLORESCENT. 

\. ai. Native mineral alkali, concrete, of a dull white colour. Teneriffe. 

Of this very large quantities have been imported into this country in the courfe of 
the laft few years. 

VARIETY II. IN SOLUTION. 



SPECIES II. BORATE OF SODA. 
Bora*. Berate de Soude, Fr. Tif^al, Germ. 

B2 
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VARIETY I. CRIsrALLISED. 
Analyfis. — Acid 34, Alkali 17, Water 47. Delametherie. 

l\. a \. In truncated hexhedral prifms of a brownifh colour. Thibet. 

The refinement of rough borax, of which this is a variety is now fuccefsfuUy car- 
ried on by fcveral artifts in this country, and probably depends in a great meafure upon 
cryftallization on the large fcalc. The quantity annually imported from the Eaft Indies 
amounts to feveral tons. It lofes in refinement from -J: to 4 per cent. 

VARIETY IL IN SOLUTION. 

SPECIES III. MURIATE OF SODA. 
Common Salt. Sea Salt. Muriate de Sonde ^ Fr, 

VARIETY f. CRISTALLI S ED. 

Analyfis. — Acid 52, Alkali 42, Water 6. Berg. 



III. ^ !• In cotourlcls cubes aggregated on^ cryftaUifed gypfum. 



Tyrol. 






IV. a 2. In tranfparent cubes and rcftangular parallelopcpids of afmaUer fize and ir- 
regularly aggregated. Salzbourg. 

V. ^3^ In large tranfparent cubic Cfyftals with opakc muriate of foda imbedded 
in indurated clay. Tyrol. 



VI, a 4. Fragment of a large rcdangular tranfparent cryftal. 



S 



alzbourg. 



VARIETY II. AMORPHOUS. 

VII. a J. In an irregular mafs compofed of parallel fibres, of a yellowifli white co- 
lour with blue veins. Same Place. 

VIII. a 2. In detached pieces tranfparent and of a fibrous texture. TVirtemberg. 

IX. b I. In an amorphous mafs of a flefh red colour and granular texture. 

SalTJfOurg. 

m 

X. b. 1. The fame of a whittfli red colour, in fome parts fibrous. Someplace, 



( s ) 

XI. t 3. The fame of a ilill paler colour. 



Same place. 



XII. ^4. Of a milk white colour, irregularly tubcrcuLted on the furface of im- 
pure muriate of foda. Upper' Aujlria. 

XIII. ^ 5. In an irregular maft of a pale fle(h red colour and granular texture. 

Nortbwichy Cbejhire. 
The produce of the- mines from, which this Ipecimen is taken is- greater than that 
of any other we arc acquainted with, exceeding even the celebrated mines of Wilizka. 
Vide fVatfon's Chemical EJfaysy Vol. 11. 

SPECIES IV. SULPHATE OF SOD J. 

Glauber's Salt. Salphate de Soudey Fr. 
Analyfis,— Acid' a7>. Alkali 15, Water 58. Berg. 



VARIETY I. 



IN SOLUTION. 



GENUS Iir. BASE AMMONIAC. 

SPECIES I. CARBONATE OF AMMONIAC 

Aerated Volatile Alkali, Carbonate Ammoniacaly Fr. 

Analyfis. — Acid 45^ Alkali 43, Water 12. Berg. 
VARIETY I.. IN SOLUTION. 



i. 



SPECIES II. MURIATE OF AMMONIAC. 

Crude Sal Ammoniac. Muriate d'Ammoniaque, Fr. Salmiac^ Germ. 

VARIETY I. CONCRETE. 
Analyfis. — Acid 52; Alkali 40, Water 8; Delameth. 



\. ai. Native Sal Ammoniac in detached pieces^ 



Vefuvius. 



SPECIES III. NITRATE OF AMMONIAC. 

Nitrate ^Ammoniaque^ Fr. 
Analyfis,'— Ackl 46, Alkali 40, Water 14. Delameth. 
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Mxed with NIT RATE OF POTASH. 



SPECIES IV. SULPHATE OF AMMONIAC 

SulfMe Ammoniatal, Fr. 

VARIETY I. CONCRETE. 
' Analyfu. — Acid 42, Alkali 40, Water 18. Dalametb. 



CLASS II. 



EARTHS, 



These are diftinguilhcd by their britdcncfs, fixity, fparing folubility in water, in- 
fipidity, want of odour, incapacity of communicating a tinge to glafs or of being me- 
tallifed, and their fpecific gravity not exceeding that of water more than in the proportion 
of 5 to I. Some of the earths however pofTefs thcfc charafters more perfeftly than others, 
and hence the di{tin6lion into faline and infipid. They are all naturally of a white co- 
lour J they are all alfo foluble in one or other of the acids, from their folutions in which they 
cannot be precipitated by pruiiate of potafh or of lime, as is the cafe with all pietals, 
platina excepted. 

The pure earths at prefent known are lime, ftrontian, baryt, magnefia, aluminc, filcx, 
adamantine earth, jargon earth, of which the fix firft are the moft common. 



ORDER I. 



HOMOGENEOUS. 



GENUS I. LIME. 

The ftate to which the properties of this earth more particularly refer, is that in 
which it is obtained from carbonate of lime for various purpofes, by the continued 
application of a ftrong heat. Its form is either concrete or powdery ^ colour, white; 
tafte, hot, pungent, cauflicj fpecific gravity 2.3. It is foluble in about 700 times its 
weight of water at a common temperature, and in this form, like the alkalis, changes 
vegetable blue colours to green. On expofure to air, if in the concrete ftate, it lofes 
gradually its attradion of cohefion^ and in procefs of time recovers its original hard- 
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ncfi, by die abforption of carbonic acid gas from the atmolphcre. On being fuddenly 
moiftened^ it falls more imaiediately into powder, becomes luminous in the darkt andji 
by the fudJen evolurion of its caloric, produces a remarkable increafe of temperature. 
Though by itfdf infufible, it promotes very powerfully the fufion of all the other earthy 
bodies, and is therefore fuccefsfully employed as a flux on feveral very important occa- 
fions. It melts with borax and microcofmic fait without effcrvefcence. It melts alfo 
with oxyd of lead With the fulphuric and carbonic acids, it forms compounds of little 
folubility in water, unlefs thefe acids be in excefs; but with the nitric and muriatic, falts 
which are ftrongly dcliqut* fcent. Though fuppofed in many inftances to be of animal 
origin, yet in others it would feem impofllble that it (hould be derived from this 
fource, as in the cafe of primitive marble and lime-ftone, and more efpecially granite.^ 

SPECIES I. PURE LIME. 

VARIETY I. AMORPHOUS. 

I. a I. Pure lime of a dull yellowifli white colour and earthly texture. Batb. 

* i. Loofe. 

The uncombined calcareous earth contained in this ftone was difcovered by Dr. 
Falconer. We learn alfo from M. Monet that pure lime, of a yellowifli colour, is 
found in great abundance in the mountains of Upper Auvergne. 

SPECIES II. CARBONATE OF LIME. 
Aerated or mild Lime. Carbonate calcaire, Cbaux Ae'ree, Fr. 

All the varieties of this fpecies efFervefce with the ftronger acids, and burn into quick 
lime. 

VARIETY I. CRIsrALLISED. 

Calcareous Spar. Sfatb calcaire, Fr. Kalk/patb, Germ. 

Analyfis. — ^Acid 34, Lime 55, Water 11. Berg. 

Bcfides the great diverfity obfcrvable in the colour, tranlparency, and configuration of the 
individuals of this variety, ihey are alfo remarkable for being of a laminated texture and 
feparating into rhomboidal fragments, which, when tranfparent, have the property of giving 
a double refraftion. When expofed to heat, they become opake and decrepitate, if it 
be fuddenly applied j but are infufible without addition even in the focus of a burn- 
ing glafs. They arc found principally in mountains compofed of horizontal ftrata, and 
have been confidercd as poftcrior in their formation to primitive marble and lime-ftone. 
8 II. a 
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II. a I. In ftnall comprcffcd rhomboidal parallclopcpids colourlcfs and tranfparcnt, 
grouped on the furface of white cryftallifcd quartz, with orange coloured pearl fpar. 
Rome de LiJU^ Plate 4. Figure i . Schemnitz^ Hungary. 

III. a 2. In larger tranfparent cryftals of the fame figure, with dodecahedral cryftals 
of white tranfparent ftaurolite, on laminated calcareous fpar, Strontiany Argylejlnre. 

IV. ^3. In very comprefled rhomboidal parallelopepids, fcmitranfparent and of a 
whitifh colour, fct edgeways on laminated barofclenite. Andreajbergy Hart%. 

R. de L. P/. 4. Fig. I. 

V. a 4, The fame, of a fmoke grey colour, aggregated and without matrix, Brittany. 

VI. ^5. The fame, in more compreffed cryftals, aggregated fo as to produce the 
Icmblance of cocks' combs. Freyierg, Saxony. 

VII. a 6. The fame, in fmall cryftals, white, femi-tranfparent, implanted one on the 
other, fo as to form numerous columns on quartz intermixed with pyrites. Scbemnitz. 

VIII. a 7. The fame, in very thin lenticular cryftals, fcmitranfparent, and forming 
a groupe in which the cryftals arc fet edgeways. JoachimJlbaU Bohemia. 

IX. ^8. In tranfparent comprefled rhomboidal parallelopepids, having the folid 
angles, at the junftion of their trihedral pyramids, truncated \ with black blende and 
cubic fluor. Durham. 

R. de L. PI. 4. Fig. 6. 

X. a 9. The fame, in aggregated cryftals, tranflucid and of a whey colour, the fo- 
lid angles more deeply truncated. Cumberland. 

R. de L. PL 4. Fig. 6. 

XI. a lo. The fame, alfo tranflucid and of a whey colour, ftill more deeply trun- 
cated, on pyramidal quartz. Same place. 

R. de L. PI. 4. Fig. 7. 

XII. a.w. The fame, forming numerous fmall columns, which fupport a large 
cryftal of the fame configuration (fliewing the tranfuion into the hexhedral pi ifm) ter- 
minated by trihedral pyramids with pentagonal faces. Andreajbergi Hartz. 

R. de L. PL 4. Fig. 7. 
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XIIL i u In Ici^thened rhomboidal paralldopepids, of a yellow colour, lining the 
internal fiir&ce of an hollow piece of petrified wood. Norway. 

R. de L. PI. 4. Fig. 45, 



XIV. b 2. The fame, lining the cavity of a foffil bivalve. 



Same place. 



XV. ^3. In aggregated cryftals of the fame figure, of a reddilh white colour and 
tranlparent. France. 



■J! . 



Xyi. b 4. In cryftals of a grey colour and of the (ame figure, but of different fizes, 
with a partial fparry coating; on white calcareous fpar intermixed with barofclenite. 

Derby/hire. 

Xyil. b 5. In fmall aggregated rhomboidal cryftals, of a fmoke grey colour, fprai;* 
ing a tuberculated incruftation on laminated white calcareous fpar. Cumberland. 

XVXIL b6.. In large aggregated cryftals of a pale yellow colour, lengthened intd 
acute trihedral pyramids, with numerous fmallcr ones projedting from their fides. 

Andreafbergi Hart%.* 

XfX. b 7, The fame, in fimilar fmaller cryftals, covering the furface of iroarfe 
grained carbonate of lime. Bafb. 

XX. b S. In very acute aggregated trihedral pyramids, having each face bevelled at 
Its extremity, Andreajberg^ Hartz. 

R. de L. PL 4. Fig. 50. . 

XXL b 9. The fame, in fmaller and ftiore obtuft pyramids, with concave feces, 
forming a cryftallifed coating taken from the furface of blue clay. Same place. 

XXII. b 10. The fame, in fmall white tranfparent cryftals arranged in rows, in a 
cavity in white porous lime-ftone. Norway. 

XXIII. c I. In ftiort hexhedral prifms, with trihedral pyramids, having rhombic 
faces, irregularly implanted on brown blende, partially incrufted by minute cryftals of 
quartz. Cumberland. 

XXIV. d I. In hexhedral prifins of a water colour, terminated.by trihedral pyramids 

with convex pentagonal faces, on blende and carbonate of lime. . Freyberg^ Saxony. 

R,deL, PI, 4. Fig. o. 
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XXV. d 2. The iamcj in fmoother and more traniparent cryftals on cryftalltfed 
iquartz. ' ^ CumberlandT 

XXVI ^j. The fame, in larger cryftals* Same place. 

R. de L. PL 4. Fig, ^ , 

XXVII. d 4. The fame, rather Icfs tranfparent on quartz witli yellow pyrites. 

' Andreajlfergy Hartz. 

XXVItl. d 5. la fmaller cryftals of the fame figure fomewhat decompofed^ and having 
a brulh-like appearance at their extremities onlemitranfparent pyramidal quartz. Same place. 

XXIX; d6. In hcxhedral pr^fms with a finoky grey tinge on the furface, havii^ 
the faces of the pyramids perfectly flat>. on calcareous fpar intermixed with native bif- 
mutb and yeUow (ulphate of baryr. Freybergj Saxony^ 

XXX. dy. In ftiort hexhedral cryftiaFs of a milky colour^ aggregated into irregu^ 
lar columns, on white quartz- intermixed with mtfpickek Andreafierg, Hartz. 

XXXI. d 8. The fame, in which the cryftals have formed or hcxhedral pyramidal 
cryftals of calcareous fpar; the apices of which protrude through the pyramids of the 
fccondary cryftals. Freyberg^ Saxtmy^ 

XXXII. ^9. In tranfparent water coloured hexhedral prifms, with unequal fides, 
and terminated by trihedral fummitSt. on white quartz, CumberUmd. 

R. de L. PL ^ Fig. 10. 

XXXIII. d 10. In tranfparent prifmatic cryftals of the fame fijgure, fome extremely 
delicate, and needle-like, decufladng. each other in various directions, on grey calcareous 
fpar intermixed with white quartz. Andreajberg^ Hariz.^ 

XXXIV. ill. In tranfparent hcxhedral cryftals Ibmewhat opake at their extre- 
mities, irregularly aggregated on calcai-eous (par and galena. Same place. 

XXXV. e \. In hexhedral prifms^ with trihedral pyramids, haying the iblid angje of 
the pyramid more or lefs deeply truncated. 

R. de I. P/.4. Fig. 15, 16, 17. 

XXXVI. f I. In hexhedral prifms, truncated at both extremities and of a reddifh 
brown colour, with red ferruginous calcareous earth, in white ftriated gypfum. 

R. de L. PI. 4. Fig. 1 1. Between Arragon and Valencia^ Spain. 

XXXVII. 
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XXXVII. /a. In hexhedral truncaced prifmsj petfe^Hy tranfparent) but of a pearl 
colour at ch^ fummics, with larger rhom^boidal crjrftab, implanted on the furface of «a 
irregular cryftallilation of tranfparent calcareous fpar. * Andrtafberg^ Hitrtz. , 

XXXVIII. /3, The (ame, in hexhedral columns, compofed of Subordinate ciyftals, 
the columns varioiifly inclined. Sam flace. 

XXXIX. / 4. The fame, in long tranfparent hexhedral prifms, on the truncated 
extremities of which lie thin hexhedral plates. Sam€ place. 

XL. /. 5. In fliort hexhedral tranfparent prifms, the fides aUemately broad and nar- 
row, of a milk white colour at their extremities, irregularly aggregated into a group. 

R. de L. PL 4* Fig. 19. Same place. 

* 

XLI. /6. The fame, alfo in (holt tranfparent prifms, and of an opake pearl colour at 
both extremities, lying on grey calcareous fpar. Same place. 

JR. de L. PI. 4. Fig. 21. 

XLJI. /y. In larger cryftals nearly of the fame figure, but the 'pearly opacity of 
both extremides extending almofl to the centre. Same place. 

FLdeL. Pt.J^. Fig. 21. 

XLIII. /. 8. The fame, in fmall grey cryflals, a^regated mto irregular columns. 

Someplace. 

XLIV. / 9* In numerous (hort hexhedral truncated prifms, on grey lime-flone. 

Same place^ 

XLV. / 10. The fame, lying edgeways, on a calcareous incruftadon. Qimierland. 

XLVI. f II. In white fenntranfparent hexhedral prifms, truncated at their funimtts; 
' fbme with fix fides, alternately broad and narro\^ ; fome with five, unequal -, feme with 
four, the oppofite fides equal $ on calcareous fpar intermuced with blende. Har^z. 

XLVII. / 1 a. In thin truncated hexhedral prifms, of a mother of pearl luftre, piled 
irregularly on one another, on greyiih calcareous (par. ^ame fiact, 

R.deU PI. 4. Fig, 23. 
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XLVIII. / 13. In* brge flat triangular plates, femitranfparentj and of a white ca- 
kxur, formed by the enlargement of three alternate fides of the hexhedral prifm at the 
cxpcnce of the intermediate ones^ attached to each irregularly. &$me pbKi. 

XLIX. / 14. In rhomboidal cryftals ieemingly compounded of laminas limilar to the 
lafti applied to each other bafe to bafe and irregularly dccrcafing, with nunnerous nu« 
nuce cryftals of white zeolite^ on greyifh calcareous fpar» Same place. 

1^ g I. In acute hexhedral pyramids, joined altematdy bafe to bafe^ of a browo 
colour, forming a clufter on an incruftation of quartz* Afiabover^ Derhjjbnre^ 

.R.deL. PI 4. Fig. aS- 
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LI. g 2. The feme, b larger transparent cryftals, of a yellow colour, wkh brown 
blende. Deriyjbirt^ 

LIL. g 2- The fame, in large ycllowlfii opake cryflals mternally corroded. 

Same^ace^ 

LI II. g 4. The lame, in fmaH tran^rent cryftals aggregated into a group, and in* 
termixed wkh arborefcenc galena. Lncefterjbirc^ , 

LIV. g 5. The fame, in larger compounded cryftals, inclofing numerous fpecks of 
yellow pyrites on a greyilh lime-ftone.. Derlyjbire. 

LV. g 6. The fame, in cryftals more acuminated and without pyrites, aggregated 
laterally into an irregular group* Hartz. 

LVI. g 7. The fame, in fmall transparent cryftals of a topaz cobur, covering the 
furface of white calcareous fpar» Derhy/bire. 

LVII. ^8. In femitranfpartnt double pyramidal cryftals of a white colqur, 01^ a 
Whittlli granular Ume-ftone. Hariz^ 

LVI I L ^9. The fbme, in larger cryftds of a water colour, fcabrous onr the fbrfacc 

Someplace. 

JUX. ^10. In a large tranQ^arcnt cryftal having the apex of the pyramid bevelled 
fi) as to form a trihedral pyranaid with rhombic faces, cnclofing cryftals of (oifiiiatic 
quartz coloured green by chlorite. Daupbme^ 

R.deJL Pl.d^. Fig. 27. 

LX. 
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LX. g it. la cryftals of a topaz cotew, and of Ac fone figure, on calctrtova fpir 
•nd galena. Berbyftnu. 

LXI. g\t. In lengthened tranfparent hexhediral prifms, terminated by hexhedral 
pyramids, implamed on a group of pyramidal quartz. Cumberland. 

LKIL ^13. The fame, in detached cryftals. Same place. 

LXIIL gi^ The feme> in larger aggregated cryftals^ on fcmitranfparent cryftallifcd 
Quartz. 

R. de L. PL 4. Fig. 30. • 

LXIV. g 15. TJic feme, in fmaller eryftak, many of which arc of a reddilh tinge, on 
carbonate of lime with galena. Same place. 

LXV. gi6. In tran^iapent hexhedral cryftals, terminated by hexhedraf pyramids 
bevelled at their fummits, on greyi(h calcareous fpar. ' Same place. 

R.deL. PI. 4. Fig. 36. 

LXVI- g ^7* In large tranfparent hexhedral cryftals more deeply truncated at their 
flimmits, with brown blende. Same place. 

LXVI I. g i9. In fafciculated tranfparent cryftals, widi yellowilh brown pearl fpar* 

Fribourg in Brifgau. 

LXVIII. g 19. The feme, of a white cobur, more minutely cryftallifcd, with irri- 
defcent ytUow oopptr ore. Hartz. 

LXIX. g ao. The fame, of a dark fmoke grey colour. France. 

LXX« g2i. In larger fefciculated cryftals, alfo of a fmoke grey cotoor, on a miiiL 
ture of kup&rnickel and grey cobalt ore. Freyberg, Saxony. 

LXXI. g 11. Minutely cryftallifcd and of a dull white cobur, on cubic galena.* 

^ Same place. 

T ^ 

UCXIl^. g a3« In femitranfi)arent diverging fafciculi, on grey aigiltaje. Higffe. 

LXXIII. g 24* The feme cryftallifcd more confufcdiy. Someplace. 

LXXIV. 
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LXXIV. b t. In lenticular cryfttls of a dull white colour. yhdreajhrg, Hartz. 
IL4UL. Pi A* Fig. 64. 



• I I. In long tetrahedralrhomboidal cplumns^ cotnpofed of (cmitranfpareot 
rhomboidal laminse, the proje6ting edges of which render the fides uneven. Someplace. 

LXXVI, i 2, In white capillary cryftals,. on white quartz intermixed with black 
blende. Scbemni^z, Hungary. 

LXXVII. / 3. The feme, forming an incruftation covered on the furface bjr minute 
tranlparent acute pyramidal cryftals. Same place. 

LXXVII L 14. Confufedly cryftallifed, of a white colour andfcaly texture, having 
a cauliflower-like appearance on the furface. Someplace. 

LXXIX* / 5* In femitranfparent irregular cryflals aggregated into a confufed group. 

Deriyflnre. 

LXXX. I 6. The feme, projedting from the furfece of a calcareous incruftadon. 

Sa$ne place. 

LXXXL i 7. The fame on the furface of a greyifli lime-done. Someplace. 

LXXXII. i 8. In aggregated cryftals, tranlparent and of a white colour, diverging 
from the furface of brown fpathofe iron ore* Stiria. 

LXXXIII. / 9. The fame, of a yellow colour, on brown indurated alumine. 

Scbemmtz, Hungary. 

LXXXIV. i 10. In opake filamentous cryftals, forming brufh-like fafciculi on 
cryftallifed quartz. Someplace. 

LXXXV, / 1 1. In long briftle-like filaments of an obfcure yellow colour, on irre- 
gular pifolithus. Ifafy. 

LXXXVI. i 1 2. Confufedly cryftallifed and parually decompofed by ochry calamine, 
on cryftallifed quartz. Scbimmtz, Hunptry. 
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LXXXVII. i 13. Forming white opake tuberculi on cryftalliTcd quartz- with ycHow 
pearl fpar. Same place. 

LXXXV.III; ri4«. In 8 oonfuied cryitalline inafs> compoled of fcrnitranrparent co- 
lumns aggregated laterally. France.. 

LXXXIX. / 15. Ina tranfparent rhomboidal fragment. (DufUcating Spar.) 

Iceland^ 

XC. II 6. The(amc,.ofa-^ milky colour at one extremity, with a fmall portion of 
galena. Andreajbergy Hartz. 

XCI. / 17. The fame, ofa pale amethiftinc colour. Same place* 

XCII. I 18.. The fame, of a yellowifh tinge. Derbyfitre. 

XCI II. i .19. Lels tranfparcnt and of a whitifli colour. , Same place. 



VARIETY II. OF PARTICULAR SHAPES.. 
StdaSiteSy StalagmteSy Flos, Ferris PifoilitbuSy Roejione^ ^c. 

K 

In the formation of th'efe fubftances is ilrikihgly illuftrated, not only the influence of 
the attraction of cohefion, in producingrfin^arity t>f arrangement, but alfii of the dif- 
ference of the menftrual power of water at different temperatures, and the alteradon 
induced in the properdes of bodies hy a .variation in the proportion of their elements. . 

XCIV. a 1. Conical calcareous ftala£tites>.holl6w, detached, and ofa dull white 
colour. Derbyftnrc. 

XCV. a 1. The fame, of a fnow white colour, aggregated and obfcurely cryftal- 
lifcd oa the furface. EifeMorzi^ Siiria. 

XCVI. tf J. Mimillary, and of a brownifli yellow cdour« I^Mce. 

XCVII. <i 4.,. The famcj of a fnow white colour and femltranrparent, oa brown 
fpathofe iron ore. Stirid. 

XCVIII. iicc. Calcareous ftaladfite, cylindrical and tubular. ^ r/Sk^, 

XCIX. 
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VARIETY III. jfMORPHOtrS. '^ 

Thc^i^rtics'*of 'HnTC:ftortc 'in marty inftinces fo-cxk6kly corpcfpohd with thofe of 
marble, that it is often difficult, if not impofliblc, to diftingutih them. The latter may 
however in geBerdl.becpnfidered) harder as well as more compad and ponderous than 
the former. « It appears alfo, by chemical analylis, to contain a larger proportion of 
alumine and iron, and is therefore fo far lefs fitted for the preparation of lifTiC. They 
are both fouiid in^afe, ttoreor lefs ^xtenfive, conftituting a large part of the fur&ce 
of the globe, and have frequently the remains of organized bodies imbedded in them, 
more cfpecially thofe which aire of a gn*anular texture.-*— Like the foregoing fubftances, 
they part with their carbonic acid upon the addition of the ftronger acids, and by cal- 
cination lofe nearly one half their weifibt. 

CXV . a I . Brown marble, compofed of iridefceot fliclb {Fire Marile). 

BUyberg, Carinibia, 

This marble is found in a ftratum of lime-ftone^ and being very ii;iable when firft taken 
from the mine, can feldom be procured in l^rge pieces. It owes its fpkndour to portions 
of the (hell of a particular fpecies o( Nauiiiu/ ' 
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CXVI. b. I. White coarie grained marble, fo hard as to ftrike fire with ftecl. Lapland. 
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iFroipcbei hardnefs of this; marble;^ it would leem to be analogous to the (iUcious lime- 
ftonc of Kirwm^ Vol. L P. 373; 

CXVII. b 2. Marble, of a grey colour and finer grain. Derbyfoire. 

CXVIIL 3 j. The fame, of a fnow wl^Atc colour. . Carrara^ li^ly. 

In this is contained a flight proportion of quartz and alumine. It lofes only 
of its weisht at 700^ of Farcnbeii. Its fijeciffc eravitvis ^.7i6. 



i. Fibrous. 

4/. Arenaceous.—— Anaiyfis;--* Acid 47, Lime 53« Kinw^ »' -' 

CXIX* / 1. Compa^ marble of a Uack colour* . v . . Dirbyflnre. 

Marble of thb colour frequendy contsuns iron» and fbmedaies only bicumen^ as^proVed 
by its becoming whke on calcinatioB. 

CXX. / a. The ftttte, tof a grcjlcoknir vA ochry on A^ furfke. 

D CXXL 
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CXXL /. 3, The feme, of a d*^ white coknir, - -^ \PfrtRuJb, Irehmd. 

This is a fpecimcn of the 'wKte fiaie-ftohc mentioned bf Dr. HamiUm as fupporti 
the balaltic columns on the northern coafi: x>f that cppntry^.; Iti^bouods with ^flil i 
mains and nodules of dark Bint. 
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CXXII. /4. The fame, of a grey colour; doiitainirig the foiOil rkmiSa^ 6t EiifrpcB^' 

Derkffiin. 
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^CXXIL / 5« Of a yellow colour with black arborifations on the fvH^pe. ; 

> maqg^inefc* 
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CXXIII. ^ 1. Common chalk, * - '•- j[^^ 

Analyfis. — Acid 42, Lime ^3^ Almnine 2> Water- j. 
It \oCcs 3 fir wii. Sit coo o( Fiaraf. 
b. Loofe. 
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SPECIES m. SWINE STONE,' 
Pierre pudnte^ Pr. Strnk-Stein, Q^m. 
Analyfis — Carbonate of lime impregnated by fiitumeii. 



• .» . . ■ « 
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Though the charafteriftic property of the varieties of tliis ^ectes, natnely their pro- 
ducing an offchfive fmclt when fcriped or poCfirfedi* has'^Uit^h ^gen^rally -atoibW^ Ua 
the prcfence of petroleum, yet, from the diverfity of d>cir odoilto-j and from fome Which" 
have been examined not yieldbg any bttuminous. matter upon • diiUUation, it would 
feem probable that it may alfo arile from other caufes. This property they lofc on 
being heated, and differ in no other ttfpt&milL<&r^' fronar marUe and-liine-ftoiic. 
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VARIETY L AMOkPttOVi. 
CXXIV. a I. Of a black colour and foliated textu^^e. Sweden. 

CXXV. a 2. The fiine^ |jrodufi:ive of a- diflfercnt \kd of foetor. Smfj/^\ 
CXX VI. a 3. Of a light grey colour and fcaly texture, extremely offenfive.,iV^^^Z^ 

CXXVII. ^ I. Of a dark brown colour andjjgi^nitortCTturc*. . Jimter. 

f*. Compa^ . rf ** .. 1 ' , .. . . * . 
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SPECIES IV. SIDtfh^&Atdft'Er/''''' 

--A«ii^rs;««*Ou«ibHiite ^ Lime 6o» Ozyd of Manganefe 35, Iron 5. JFou^t. 



The 



Tji? colpu??: of ,*i8 Ijpzf arg vvlow, browj), ydlow. grcy^ -whitc^ &c, iu tAir&G€ for 
the moft part fplcndidj its texture laminated, and the figure of ius cryftals rhopiboidal^ 
fpecific gravity from 2.39 to a^Sj. It efFervefccs with the ftronger acids, becomes 
darker coloured by leng>cgtpofiir€-t^ air^ and whert heated decrepica&cs and bcconics 
red,, b/o^ or black, according to the proportion of manganefc or iron. Tbequaa^ 
tity of the latter is often fuch. as. to render it magnptical.. It has been frcc^cndy con- 
ibunded with certaJri varieties of calcareous Ipar, with filiceous manganefe, and more ef- 
pecially with fpathofe iron ore, to which it fcems in many refpcfts very nearly allied. 
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VARIETY I. CRTSrALLISED, 

CXXVIII. a i» In compreflcd rhomboldal paralldopepids of » white colour>on {MH'- 
plifli QuQr incrufted with brown pearl fpar. CumheriainL 

' Ji. de L: PI. ^ Fig. I, ' 

* 

CXXIX. a 2, The f^m^, with dodecahedral calcareous fpar and cubic fluor. 






. CXXX. a 3. The fame, of a dark brown colour, 3P^ith 01^11 Uiberclfs of o^ake cai- 
areo'us fpar, on whjtc cryltaUifed ouartz. ^^^^{hJp^Z^* 



CXXXI. a 4« The fame, of a white colour, incrufted with minutely cryibllifed 
ycUow pyrites, on brown fp^tl^ofe if OA ore. . . t > Hariz^ 

CXXXH. a 5. Forming a minutely cryftallifed incruftation of a white colour mi 
pearly Jiuftrc, on tr^fparcnt pri/tjxatic qyar», . ,, ^ .Cremitz, Hmgary, 

GXXXIII. a 6. The fame, inclining to a cream colour, ' bnl' white pyramidal 
<!"»':»• . ...... ,....r :,., Sme place, 

GXXXIV. a 7. The feme, more minutely cryftallifedi of a fpongr texture inters 
nalljr^ . ^ . Stbemniiz.^ 
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.CX}(1^V. ai. Forming a^in cdblar incru^tion of a xnilk whjite colour, mi- 
nutely icryftallifed on the furface, and partially covered by JicndqiUr <c4careou^ (par. , 

Same place. ' 

CXXlpyi. a 9. Mmutety cryftsffiledr of a cream coltfur and a^egtted into tu- 
bercles, oh' brown cellular pearl fpar. l^tbumherloHJ. ' 

(jXX^Vn. a' 10. Formbg a i^rtial ihcniftatidh bf V rtddllh ji^ite colbur, widi 
fpedis ofyeflow pyrites, on red cryfbOlifed qife.' '• ' ' ' ■ ' ' ' ' '' '^'Sci>Skiti»~HMgaij. '' 

Da CXXXVIH. 
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CL1IL a i&. In an irregular cellular mafs, of a light liver brown cobur. Hungary. 

CLIV. a 27. The fame, fornning an irregular cavernous incruftation on cryftallKed 
amechiftine quartz. - SMkfikceV 
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VARIETY II. AMORPHOUS,' 

* * ' * 

a. Foliated. 

■ ■ 

SPECIES V. BARrrO-CJlLCirE.' 



I 



. The account given by Sir T0 Bergman of this done is, that it is of a 4ail^ ^or light 
grey cblour, and of little tranfparency i its form either fphericalt cuneiformj or cry ftalliied 
in quadrangular prifms i of a ftriated texture ; that it effervefces with acids, and contains 

^2 per cent. Carbonate of Lime, and 8 Carbonate of Baryt. 

♦ - • ■ . 

VARIETY I. CRrsrALLJSED, 

a. In tetrahedral prifms. • ; '^ 

VARIETY II. AMORPHOUS^ 
a. Striated. 

SPEC'IES VI. MURI^CALCITE. 

This occurs dther in fblitary cryftals imbedded in lalc, fieatite, or chlorite^ or in an 
<iarthy form and of an olive colour ; or indurated and amorphous. The colour of the 
cryftals is white, grcyifli white, pearl-coloured, red or brown. They are femitranfparent^^ 
rough andfliining on the furface, of a laminated texture, and brittle; the figure of their 
fragments rhomboidal. They poflefs a greater degree of hardnefs than calcareous lpar» 
and dp not effervefce with acids unlets previoufly reduced to powder. Specific gravity^ 
2.480. In a red heat they lofe nearly one half of their weight. 

* 

VARIETY I. CRTSrALLISED. 

Cmp$KndSpar. Cbaux Magnefiee, Fr. BiHer Spatb^ Germ. 

Analyfis.— Carbonate of Lime 5a, Carbonate of Magnefia 45, Iron and Manganele 3% 

Klofrotb. 

^ CLV. a I. In perie6t rhomboids of an obfcure yellow colour and roi^ (urface, im- 
Mded lit pak moufitat^ ZiUaribal^ "TyroL 



. \ 
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VARIETY 



'( y ) 

reacy) i» of a compadt fparry uxtore^ very bHttle, and of cox^klexable hardncfsi but not 
fo great ajs to ^rijce fircwich fteeL The clofoneft o| its texture renders it fofcepublc 
of a fine polifli. Its fpecific gravicy varies from 3.09 to .^•19. It undergoes no change 
upon expofure to air, and is nearly infoluble in w^ter. When pulverized and expofed to 
a modierate heat, it becomes phofphorefcefrt; Wit fclfts' this property if ic be tgmted> 
and if fn the cryftallinc form it be fuddenly expofed to heat, it decrepitates without cal- 

dnadon. ft appears to have receiv^td its name from the jfrdperty which it polTcffe^ of pro- 

i» ^ ... 

modhg the fufibility of clay and other earthy fubftances, though by no means very fufible 
of'it^f/ Mr4:S(k^ fir(^' (hewed it to cOofain, in union with lin^^i an acid pf a par- 
dcular kiiKl, which may be feparated from it by diftillatioa iividi any of the firongq: 
acids, more eipccially the fulphuric. 

VARIETY I. CRYSTALLISED. 
Analyus.— Acid 16, Lime 57, Water 27. Scbeele. 

CLVII. a. I. In cubic cryftals of a fea-grcen colour* covered on the furface by 
a' thin olive coloured coating, on grey opake quartz, Cumberland. 

R.4eL.PL2. Fig. i & 2. 

'CLVIIL a 2. In transparent cubic cryftals of a fea-grecn colour, in black indurated 
; fchiftus, with brown fpathofe iron ore underneath. Same place. 

CLtX. a 3. The fame, pardally covered by cryftallifed white quartz, and brown 
fpadiofe iron ore. Same place. 

CLX. ^4* In femitranfparent cubic cryftals of a Tight purplilh colour, on an ag» 
gregated cr^ftallHarion of quartz, with laminated ponderous {par. Lorraine. 

CL^I. a 5. The fame, of a light yelldw colour, with white opake (ulphatfc of 
baryt, and white femitranfparent arborefcent calcareous Ipar. AimabergySaxor^. 

CiLXn. a 6. Of a pale green colour, covered by pyramidal quartz. Saxony.- 

d*XlIL ay. Of a water colour, with minute cryftals of fluor underneath. 

, Dirhyfinrt. 

CU&IV.i)!;-^ The fame, fprinklcd on the fur&ce widi foull grains- of ycBow cop-' 
^}^^' •-.. SnmfUu$, ■ 

« 

CL^^. 9 ^ To»^iii^i^idi^ pM^lbpt^ of rmtidd^ wa*r ccfld^ 

corMdittitf^^iifierent parts. Saxony. 



./.Kl\l3 



CLXYI. 
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d. Earthy. 

Analyfls* — Acid 18.5, Lime ai. Water i, Silexjr, Alumine 15 5, Iron i. Muriatic 

Acid I, Phofphoric Acid i. PeUetier. , 

SPECIES X. PHOSPHATE OF LIME. 

Appetitti fVtm. Pbofpholitet Kino. 

This mineral, which was thought to exift only in a cryftallifed form, has lately been 
difcovcred in irregular mafTes of a laminated texture at SchUggemvald in Bohemia, and 
in an earthy form, both in Hungary and Spain; in the latter country, in ftrata fo ex- 
tenfive as to form entire mounuins. When cryftallifed its colour is various, white, brown, 
fgreen, red, blue, &c. the form of its cryftals truncated hcxhedral prifms, laminated in 
their tranfverfe frafture s their furface fhining and longitudinally ftriated -, inferior in hard- 

e 

ne(s to fluor; femitranfparent; britde; fpecific gravity from 3.098103^218; found 
generally with tin and fluor. 

It diifolves with icarcely any .efierve(cence both in the nitric and ^mul-iatic acids. By 
the fulphuric it is al(b decompofed, but not fo readily on account of the infolubility of 
the compound produced by the union of this acid with the. lime. It phofphorefces in 
a moderate heat; does not decrepitate when in powder, and is fcarcely fufibte by the 
bloW-pipe, even with the addition of alkali, microcofmic fik, or borax. A2r« Klap^ 
roth, to whom we are indebted for its aoalyfis, found it in the qryftallifed form, to con- 
tain. Acid 45, Lime 55. 

VARIETY I. CRrSTJLLISED. 

CX CI I. if I. In (hort hexhedral truncated prifms, femitranfparent and of a pale (ea- 
green colour, implanted fideways on a mixture of cryftallifed tfn and mifpiekel, pardally 
incrtifted with brownifh yellow talc. Ehrenfriederfdorf, Saxony. 

CXCIII. a 1. The &me, in a ytxy fiiort foEtary cryftal,' with cryftallifed tin 
and quartz, on fteatite. Same Place. 

CXCIV. tf J. In a long foliury cryftal of a yellowifh ccteur, with cryftalKfeid tin 
and fluor and pulverulent lithomargaj on grey gneifs. Same place. 

» \ 

VARIETY II. AMORPHOUS. 

Analyfis.— Acid 34, Lime 59, Silex 2, Fluoric Acid a. 5, Muriatic Acid 0.5, Carbonic 

Acid I, Iron I. PeU^. \ 



eu Striated. 
b. Earthy. 



SPECIES 
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SPECIES XI. SULPHjrE OF LIME. 
Gy$fum^ Selenite. Gy^e^ Fr. GipSy Germ. 

This compound of Hmc, like the former, occurs either in a cryftallifcd form, or in 
irregular maffes, . for the moft part of a white colour, and of a foliated, fibrous, or la- 
mmated texture. It is generally fo foft as to bear the impreflion of the nail, and varies 
in its Ipeciftc gravity from 1.870 to 2.320. It is foluble in about 500 times its weight 
of water, at a common temperature. When pure, it does not cfFervefcc with any acid, 
and is foluble only in the concentrated Tulphuric, with the affiftance of heat. By calci- 
nation, it parts with its water of cryftallifation, and is converted into a white powder, 
which, when mixed with water, has the ufeful property of becoming concrete. It melts 
at about 130 effTedgewood in a clay crucible, although incapable of fufing per/e even 
in a folar heat. According to Mr Kitwapt, the eafieft method of dccompofing it is by 
boiling it in a folution of carbonate of potafli. Though met with in feveral parts of the 
world in great abundance, it is confidered as pofterior in its formation to what are 
called primitive mountains, which are chiefly compofed of granite. In many inllances 
its produftion is owing bbvioufly to the decompofition of pyritical matter in the neigh- 
bourhood of other calcareous fubftances, more efpecially carbonate of lime s (Iriking ex- 
amples of which arc found at Sbotover-Hill in Oxfordjhire. 

VARIETY I. CRTSTALLISED. 
Analyfis. — ^Acid 46, lime 32, Water 22. Btrg. 

CXCV. a I. In detached cranlparent rhotnboidal decahedral cryftals. Sbotvoer-HilL 
R, de L, PI. 5. Fig. 28. 

•It * 

CXCVI. tf 2. A Krgc folitary cryftal of the fame. Simnay Italy. • 

CXCVII. a 3* In fmaller tranfparent aggregated cryftalsj on fnow white granular 
gypfum. Derbyjhire. 

CXC VIIL a .4. In large iemitranfpareot cryftals^ with a curvilinear truncation of their 
acute angles. Sboicver-ISU. 

CXCIX. a 5* In aggregated hexhedral prifms with curvilinear indeterminate fum« 
mits. Same place. 

R.deL.Pl.5. Fig. 32. 

♦ . .. . » ■ . 

CC. a 6. Iniong and fl^nder t>rirms, 'with ah ochry ihcruiftadoa} on a matrix of the fame. 

R.de L, PL 5. Fig. 37. l^er Hungary. 

E a ' CCI. 
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CCT. 4 7. In (lender mm/parent prifmatic cryftals, on native fulphur. 



Itdfy. 



CCII. a 8. The iame> with oblique dihedral fummits having equal faces, on white 
cryftallifed quartz. ScbemnitXy Hungary. 

R. di PL 5. Fig. 40, 

CCin. a 9* The £ime> in numerous and more flender cryftals, with black clay and. 
white quartz. Ltntentbdl^ Hartx. 

CCIV. 4 lo. In large col6urle& hexhedral prifms, terminated by tetrahedral pyramids 
with unequal ^ti^ lying in different diredions oh brownifh indurated clay. 

R.deL. PL 5. Fig. 38. Sak Mtmsy Cbe/birf. 

CC V. aw. In fmaller cryftals of a yellowilb colour clofely interwoven> being formed 
in a narrow fiffurc. Hartz. 

R.deL PL 5. Fig. 39, 

CCVL tf 12. In large tranfparent aggregated cryftals of the (ame figure. Baoaria. 

CCVIL a 1$. Ia flawed traofparenc prifms, fome with tettahedial^ others with bi^ 
furcated ibmmit^^ on black (aline indurated clay. HaU, Tyr$l. 

R. de L. PL 5. Fig. 40. 

CCVIII. 4 14. In deUcate tranfparent prifmatic cryflals with oblique fummks^ 
grouped in diverging (afciculi, on greyiih lime-ftonc. Dertyfinre. 

CCIX» b I. In femitranfjparent lenticular cryftals, on amorphous ferruginbus gypfum. 
R^diL. PL 5. Fig. 22^ O^wrdfiire. 

CCX. 3 2« ' In broader lenticular cryftals of a pale yellowifh brown colour, witb 
whidlh clay in the interftices. MM Mbrtre. 

CCXI. h 3. In kurgq femitranfparent aggregated angular fragments of a brownKh 
yellow, cplour, (./&r^fc;-i&^^<&^ G);g/i^0i). Same place. 

CGXII. c I. In (hiated cryftals of a yeUow colour, lyii^ conftifedly on afh-Cokmred 
indurated clay. ^ 

CCXIII. c 7. Tn white laminated diveiging cryftals^ on afli coloured indurated clay 
indofing a vein of black fcaly blende. Someplace. 

CQXIV. c 3. In iiiialler and morp numcEOUS cryft^s^ oa the fm&oe of grgr iadp- 
rated cby imcrmizcd with muriate oTloda. Sthsimarg. 

I • ccxv. 






Hfc. 






CCXV. r 4. In ilattcd prifittaric cfyftdte, di«i«^lng from ft commdrt cehtr^ and prb- 
ducing a ftellated appearance, on a fragment of yellow feptarium. JJU ofSheppj^ Kent. 



CCXVI. c 5. In loofe filaments of i frioW white colour. 



Derhyjhire. 



VARIETY II. 



IN PARriCULAR SHAPES. 



CCXVII. a I. Forming a fnow white incruftation, with projefting contorted 
branches^ on alh-coloured lime-done. Matlock. 



VARIETY III. JMOkPHOUS. 

CCXVni. a I. In a tranfparenc quadrangular plate of a laminated texture^ com-* 
pofot of broad tranfparjcnt ibfia. 

CCXIX. a 2« Laminated and tranfparent^^ with fellow copper ore. 

Tarda, Ttanfytvakia^ 



CCXX. a 3. The fame> lefs tranfparent and of a grey colour. 



HattZk 



CCXXL a 4. The fame, with a white efflorefcence on the furface> probably arifing 
from calcinatiom . . Sahshtmrg. 

CCXX II. a 5. In an irregular pie<:ey of a grey colour^ havmg the laminas applied 
to each other in a zigzag dircdion. Mount Corcyray Italy. 

CCXXIIL hi. In an irregular piece> of a grey colour>. granular and ibmewhat 
fUamejuoua. Hartz. 

€CXX1V. b 2. Of a granular texture, tranflucid and of a fiiOw white colour. 
' ' Deriyjbire. 

CCXXV* b 3. Graovlar, of a i{K>ogy texturci opake and of a red colour. 

Brittafrjf. 



CCXXVI. ^ i\ In a lengthened piece compofed of paitdlel ihining fibres or ftria^ 

d\.\ tranflucid and ihew white. Dirbj/hin. 



CdCXVII. i I. In a quadrangular tablet, compaA, and of a milk white colour. 

J Sanurfiaa. 



• f 



CCXXVIII. 




t« : 
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£CXXVIII. el. In a flatted piece, fcmitranfparcnt, and of a dull white colour, 
with native fulphur on the iurface. Spain. 

CCXXIX. ^j. Forming aa irregular cellular incruftation of a ycUowifli colour. 

Herrengnmdf Hungary. 
f. Farinaceous. 



GENUS 11. STRONriAN. 

The mod correft account of this earth is given by Mr. Kirwatij frona which it would 
appear, tliat its properties arc intermediate between thofe*of lime and baryt. When 
freed by calcination from its union with carbonic acid, it is found to be foluble in 200 
parts of water at a temperature of 00®, and to poflefs the remarkable property of ft- 
paradng from a (aturated folution in the form of rhomboidal cryftals. It diflblves readily 
in the nitric and muriatic acids, and decompofes, in the moid way, all the faline com- 
pounds of the fulphuric, with which ic forms an infbluble preci[Mtate. It promotes the 
flifibility of moft of the other earths. Its affinities feem to be fuperior to thofe of lime, 
but inferior to baryt. This earth has been hitherto only found in combination with car- 
bonic acid in Scotland^ at Sfrontiart, from whence it has received its name. 

SPECIES I. CARBONATE OF StRONTIAN. 

Strontiatttte. Kinv. 

The colour of diis is whitilh or light green, with a moderate degree of luftre. Its 
tranfparcncy intermediate between the femitranfparent and opake. Its fradtufe flriated, 
prefendng oblong diftindb concretions, fomewhat uneven and bent. Its hardnefs mode- 
rate, being cafily fcrapedj but very britde. Its fpecific gravity from 3.4 to 3.644. 
It lofes in calcination more than 20 per cent, of its weights and diflblves with confider- 
able effervefcence both in the muriauc and diluted nitric acids, 

Analyfis— Acid 26.5, Strontian 73.5. Kirw. 

VARIETY I. AMORPHOUS. : 

I. la f e Compofcd of long ftrias of a dull yellowilh green colour^ diverging from dif-* 
ferent centres, with whidlh barofelenite. Strontia^.^ 

Vk^2. The fame, of a grecniih white colour. Someplace. ' 

GENUS 



I « 



■'■" ^.^'^ 
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GENUS III. BJRrr. 

« 

Scbwererde^ Germ. 

In the feparate (late, to which this earth may be reduced by the application of a ftrong 
heat to artificially prepared carbonate of baryt, its form is pulverulent its colour white, 
tafte fomewhat pungent, fpccific gravity 400. It is fbluble "in about 900 times its 
weight of water, and communicates to it properties analogous to thofe of lime-water. 
It is infufible per/Sy though afFcfted by the uJual fluxes in the fame manner as lime. 
The compound which it forms with fulphuric acid is nearly infoluble, requiring for its 
folution 40,000 times it weight of water. With the nitric and muriatic acids, it forms 
cryftallifable falts. It unites with fulphur into a particular Ipecics of hepar, and is re* 
markable for the violent cflfeils v^hichjt produces upon the living body when exhibited [ 

internally, which is found alfo to be the cafe with all the faline forms of this earth. 

SPECIES I. CARBONATE OF BARYT. 

Barolife, Kirw. JViiberitey Went. 

It is found either cryflallifed or in folid mafles, femitranfparent, and of a flriated or 
compaft texture, the ftriae for the moft part diverging. Its colour either grcyifli white, 
or milk white, with moderate luftre, and having fometimes a flight tinge of yellow. Ic 
may be pretty eafily fcraped >*ith the knife. Its fpecific gravity is from 4.3 to 4.33. It 
is foluble, with eflx:rvefcence, both in the nitric and muriatic acids, and in the concen- 
trated fulphuric in a ftrong heat. It lofes Its tranfparency when heated, but does not 
part with its carbonic acid, nor melt even in the moft intenfe degree of heat. 

It was firft analyfed by Br. Witberingy who found it to contain of carbonic acid ao.8, 
baryt 78.6. 

VARIETY I. CRrSTALLISED. 

a. In hexhedral pyramids, joined bafe to bale. 

I. > I. In hexhedral prifmatic cryftak, of a dull white colour, terminated by hexhe- 
dral pyramids^ lining a cavity in a compad mafs of the fame interfperfed with yellow 
pyrites. Anglejark mar Cborkyj Lancajbire. 



I , 



VARIETY 
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( 3* ) 

VARIETY II. AMORPHOUS. 

\l. a u Of a fibrous cexturcj fecritranlparenti and of a water colour, the fibres run- 
ning nearly parallel^ and having one fide covered by a cellular ochry inoruftadon. 

Same place. 

III. a 2. The facne^ compofed of fibres diverging fi-otn different centres and without 
incruftadon. Same place. 

i. Foliated. 

IV. ^ I . Of a compad texture^ with white opake fulphate of baryt, and yeflow fuU 
phuret of iron. 

* 
SPECIES II. SULPHATE OF BJRTT. 
Sarqfelenite. Ponderous Spar. Spaib Pejknty ¥t. Scbwctjpatby Germ. 

This is alfo found cryftallifed or amorphous. When cryftallifed, it b for the moft 
part more or lefs tranfparent, and of a laminated texture. Its colour generally white» 
flelh red, ochry yellow or grey. Its luftre and hardnefk nearly the fame with thofe of 
carbonate of baryt. Specific gravity when pure 4.865. It requires for its foludon 
43,000 nmes its weight of water. It is foluble in the concentrated fulphuric acid with the 
afl[iftance of heat, but precipitates from it on the addidon of water. When fuddenly 
heated, it decrepitates like calcareous fpar, and may be melted by an intenfe heat into a 
coloured glafs. It melts alfo with (bda, borax, and mifcrocofmic falti in the two latter 
inftances with fcarcely any effcrvefcence. If calcined in the open fire, in conud with 
die fuel, it acquires the property of being luminous in the dark. It occurs frequendy in 
metallic mines, in veins or nodules, and has alio been difcovered as a conftituent part of 
certain compounded rocks. 

VARIETY I. CRrSTALhlSEJy. 
Analyfis. — Acid 32.8, Baryt 67.2. Withering. 

y. a I. In aggregated lengthened oAohedrons with cuneiform fummits, femitran(pa» 
rent and of a water colour intermixed with red. ^Freyberg^ SaxoKy. 

R.deL. PL 3. Fig. S3^ 

VI. a t. In oftohedrons, of a pale yellow colour, having their pyramids deeply trun*. 

cated>. implaqted on cubic galena. Briffarf, 

R.deL. PI. 3, Fig. 57. 

VIL 
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VII. a 3. In thin white fcmitranfparent cryftals, of the fame figure with the former, ' 
united by an oblique application of their faces into a laminated mafs, with their edges 
projeflingonthefurface. Harlz, 

R. de L. Tom. 3. P. 591. 

VIII. a 4. In larger and very deeply truncated cryftals, fomewhat ochry on the fur- 
fece, and more projeftingj attached to brown fpathofc iron ore, with large fpccks of yel- 
low fulphuret of iron. Same place. 

IX. a 5. The fame, of a darker colour, having the pofition of the fupcrficial cryf- 
tals more diverfified, with pyramidal calcareous fpar and cryftallifed yellow copper ore. 

Freyberg, Saxonj. 

X. a 6. In femitranfparent colourlefs cryftals, bevelled both at their edges and angles. 
R. de L. PL 3. Hg. 67. Dove Town Mine, Cumherlaad. 

XI. a 7. The fame, in very large tranfparent colourlcfi quadrangular tabular cryf- 
tals, bevelled at their angles and edges of their extremities. Same place, 

XII. a 8. A folitary cryftal of the fame. Someplace. 

XIII. a 9. The fame, fmall, tranfparent, and colourlels, on indurated ferruginous 
clay, intermixed with grey quartz. Marienierg, Saxony. 

XIV. a \o. fn tranfparent plated rhomboidal cryftals, bevelled at their obtufe angles, 
and imbricated or lying over each other in the manner of tiles. Same place. 

R.deL. PI. 3. Fig. 75- 

XV. d 1 1. In femitranfparent flated projeding hexhcdral cryftals, with acute didedral 
fummits, having a fmoky appearance on the furface. Fel/btanya, Upper Hungary. 

R.deL. Pi. 3. Fig.6t, 

XVI. a 12. In large tabular rhombic cryftals, femitranfparent, of a greyifli colour, 
morttfed into each other in various dire<5tions, and having a downy covering of plumole 
antimonial ore, with numerous minute cryftals of white opake quartz. 

R. de L.' PI. 3. Fig. 71. Feljoba/iya, Upper Hungary, 

XVII. a 13. The fame, in finaller cryftals, tranfparent in the middle, but opakc 
and. of an ivory colour at the edges, on yellow iron pyrites internnixed with galena, 
the pyrites incrufting many of the cryftals. Brittat^. 

XVIII. a 14. In diin rhomboidal cryftals, femitranfparent, aiid of ayellowifli co- 
lour, forming an irregular group without matrix. Cremai/z, Hungary. 

F XIX. 
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XIX. tf 1 5* In fmaller fcmitranfparent cryftals^ on white cryftallifed quartz. 

Same place. 

XX. a 1 6. Inftill fmaller and more tranfparent rhombic cryftals, on white fpongy 
quartz. Stme place. 

XXI. a I']. In aggregated tetrahedral cryftals, tranfparent and almoft colourlcfs, 
truncated at both extremities, on amorphous barofelenite. _ Durham. 

XXII. a 1%. In thin hexhcdral tabular cryftals, fcmitranfparent and of a pearly grey 
colour, attached to each other in clufters, on cryftallifcd quartz, covered by a minutely 
cryftallifed ferruginous quartzy incruftation. ScbemnitZy Hungary. 

R.de L. PL 3. Fig. 73. 

XXIII. a i^. The fame, in broader cryftals of the fame* figure^ lefs aggregated and 
.of an ochry appearance. Same place. 

XXIV. a 10. In numerous fcmitranfparent tabular cryftals of a whitifh colour, on a 
mixture of blende and galena. Cremnitz^ Hungary. 

XXV. a 21. The fame, in broader cryftals, with a cream coloured quartzy incruf- 
ftationj^ on greyifh cryftallifed quartz intermixed with brown blende. Same place. 

XXVI. tf 22. In flatted prifmatic hexhedral cryftals, truncated at their extremitics> 
internally iemitranfparent and of a water colour, opake and of a dull white colour on the 
furfacc, on whitifti quartz incrufted with yellow pyrites. Scbemniiz, Hungary^ 

XXVII. a 23. The fame, on the furfacc of ferruginous quartz, intermixed with 
yi^Uow fulphuret of copper. Same place. 

XXVIII. ^ I. In white ftriated prifmatic cryftals, intricately interwoven and co- 
loured on the furfacc by yellow ochre, on fpongy quartz. Freyierg, Saxony. 

Catak de Raab. Tom. II. D. b. 10. 

Trom the appearance of this variety, it has been often miflaken for white fpathofe 
lead ore. 

c. Lenticular. 

. XXIX. d I. Uk very minute tranfparent cryftals, on cream coloured hollow ramofc 
ftaladites of the fame. Hartz. 

XXX. d 2. The feme, on ftala£litical barofelenite, of a pale flefh colour, irregularly 
cylindrical and of a cellular texture. Same place. 

7 . XXXI. 
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XXXL d 3. In confufcdly aggregated cryftals of a dull white colour, having a 
cock's comb appearance on the furface, with yellow pyrites and dodecahedral calcareous 
fpar. Annaberg^ Saxony. 

XXXII. d 4« The famej of a reddi(h white colour, with finaU tubercles of fulphuret 
of iron on the furface. Hartz. 

XXXIII. d 5. The fame, of a paler colour with more numerous tubercles of py- 
rites. George TufenfioUn. 

XXXIV. d 6. The fame, in a flatted piece, of a pale flefh red colour, without pyrites. 

Same place. 

XXXV. d 7. The fame, internally white, externally ochry and more fcabrous,, with 
calcareous (par on the furface. Brittany. 

XXXVI. d 8. The fame, of a cream colour, without calcareous fpar. Derbyjhire. 

XXXVII. d 9. The fame, of a flefh red colour, with quartz and black blende. 

Auvergne. 

XXXVIII. d 10. Of a yellowifh white colour, tranfparent, arborefccnt on thc-fur- 
face, and of a fpongy texture. Anglejark^ near Chorley^ Umctitfhire. 

XXXIX. d \i. Of a light afh colour, and tuberous on the furface, with cryflallifed 
calcareous fpar. Freyberg^ Saxony ^ 

XL. d 12. In a flat, femitranfparent, rhomboidal, cryflalline fragment. Same place. 
XLI. ^13. The fame, lefs tranfparent and of a more irregular figure. Auvergne. 

VARIETY II. OP PARTICULAR SH.APES. 
a. Staiaaitic. F/d^r No. XXX. 
L TubuHform, &c. Fide l^o. XXIX. 



VARIETY III. 
4». Foliated. VuU No. XL. and XLI. 



AMORPHOUS. 



XOI. ^ I. Of a dark grey colour, internally flriatedi and having a penniform ap- 
pcarancc. Scotland. 



F 2 



XLHI. 
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XLItJ. h 2.^ In a flatted fpherical nodule, of a grey colour. {Bolognian Stone.) 

Mount Patemoy Bologrte, Italy, 

The property of becoming luminous in the dark, being firft obferved in this variety 
of barofelenite, it has therefore when calcined been called Bolognian Pbofpborus. It 
has been analyfed by Mr. Arvidfotiy and found to contain Sulphate of Baryt 62, Silex 16, 
Alumine 1 5, Sulphate of Lime 6, Water a. 

XLIV. ^3. Of a yellowilh alh colour, opake, irregular, and fafciculated in its 
ftrudkure. Derbyjkire. 

XLV. c I* Of a.compadi texture, with veins of galena, artificially polifhcd. 

Same place. 

XLVI. c 2. Of a brownlfli colour and veined, alfo cut and polilhed. Same place. 

XLVIL d i. In an irregular mals, of an alh colour and earthy texture {Cawk). 

Same place. 



XLVIIL d 2. Of a lighter colour intermixed with red. 



Andalufia^ Spain. 



The phoiphorefcent property of this variety is (uch, that upon fimple friAion it be- 
comes luminous in the dark, and remarkably fo if expofcd to a low red heat, the 
luminous appearance very much refcmbling that which is exhibited by common phof- 
phonis. 

SPECIES III. LIVER^srONE. 

Uberftein^ Germ. 

A ftonc which emits a fmell of liver of fulphur when rubbed or heated to rednefi, 
of a grey, yellowifh grey, brown, or greyilh black colour, with fome luftre and but 
little tranfparency j of a foliated and partly ftriated texture, and of confiderable hardnefs. 
Specific gravity a. 666. It does not efFervefcc with acids. It is found in Andrarum in 
Scania^ and contains, according to Bergman^ analyfis. Sulphate of Baryt 38, Silex ^^^ 
Sulphate of Aluaiinc 22, Sulphate of Lime 7, Petroleum 5. 



VARIETY I. AMORPHOUS. 



a. Foliated. 
h. Striated. 



GENUS 
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GENUS IV. MAGNESIA. 

Talkerde^ Germ. 

The purc(l magncfia is that which is prepared artificially from the decompolition of 
liiJphate of magncfia by cither of the fixed alkalis 5 or by carbof>atc of ammoniac^ and 
fubfcquent calcination. When free from foreign admixture it aflumes the form of a 
light, pure white, infipid powder. Its fpecific gravity about 2.3. It requires for its folu- 
tion 7.900 times its weight of water. It is infufible without addition, even in the moft 
intenfe degrees of heat, but melts into a glafs with lime, microcofmic fait, or borax. It 
unites with all the acids and may be combined in fmall proportions with fulphun It 
has long been employed as an antacid and laxative in diforders of the prima via; and, 
in the form of fteatite, is a principal ingredient in the preparation of the finer kinds of 
porcelain. Magncfia has not as yet, in . any inllance, been met with in an uncombined 
ftatc. 

SPECIES I. • CALCI-MURITE. 

Magncfia mixed with a notable proportion of Calcareous Earth and fome Oxyd of Iron. 

Kirw. 

It is defcribed as of the condftence of clay, and of a blue or olive green colour. The 
green conuins no alumine, but merely lime and magncfia tinged by iron; the blue has a 
larger quantity of lime> and is ufed in pottery. They arc both found near Thionvillc. 



Variety i. amorphous. 



a. Earthy. 



SPECIES IL ARGILLO-MURITE. 
Carbonate of magncfia mixed with alumine and oxyd of iron. 

Found eidier of a greenilh colour and earthy texture in Silefia ; or of a farinaceous 
confidence in Ifaly, where it has been analyfed by A&. Fabroni^ who found it to confift 
of Magncfia 13, Silcx 50, Alumine 10, Lime 3, Oxyd of Iron 0.9, Water 12. Of 
this the ancients made bricks fo light as to float on water. 



VARIETY I. AMORPHOUS. 







a. 


Earthy. 




• 


b. 


Looie. 










S 7 






• 






W. 


* 
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SPECIES ni. SIL ICI' MUR ITE. 

This Is found either of a hard, folid, and (parry texture, and of a grey, or ochry ycUovr 
colour (Martial Muriatic Spar, Kirta.), or plaftic, and of a yellow colour when recently 
dug {Keffekilly Meerjchaum). The firft is fo hard as to ftrikc with ftecl. It cffervcfces 
with acids, and melts in a (Irong heat. loo parts of it are faid to contain 50 of Silex, 
with carbonate of Magnefia and Iron. The latter is the fubftance of which the large 
Turiccy pipes are formed, by boiling It in oil, and fubfequent expofure to air. By a very 
intenfe heat it may be converted into a white porcelain mafi. Baron Bom confiders it 
as femitranfparent talc {Catal. de RaaK T^m. 1. P. 244). By Mr. ^«]g;/r^\ analyfis it 
contains equal parts of magnefia and filex. 

VARIETY L AMORPHOUS. 
41. Foliated. 
h i I. In a white mals of an earthy texture {Spuma Maris). Burza, Lower Turkey. 

SPECIES IV. TALC. 

This is met with cither of a foliated, flaty, or fcaly texture, and of a white, greenifh> 
yellowilh, or reddifli white, or greyifli green colour, with fomewhat of a metallic luftrc. 
It is for the moft part more or lefs tranfparcnt, of a moderate hardnels, and is unftuous 
to the feel. It docs not cffervcfce with acids. The purer forts when ftrongly heated, 
become whiter, lefe tranfparcnt, and more brittle. By an intenfe heat it melts into an 
opake greenilh mafs, fpottcd flighdy with red. It fluxes with difficulty widi the fixed 
alkalis, but more readily with microcofmic (alt and borax. 

VARIETY I. AMORPHOUS. 

II. a I. Compofed of broad, (hining, flexible folia, clofely compared and of a greenifh 
white colour. (Venetian Talc.) Zillertbal^ Tyrol. 

This, from being of a white colour when reduced to powder, and leaving a beautiful 
polifh on the (kin, has long been employed as a cofmetic. Mr. HiCpfner found it to 
contain Magnefia 44, Silex 50, Alumine 6. 

III. a 2. The fame, on the furface of fcmitranlparent fellpar of a pale reddiOi white 

colour and Ihining frafture. Same place. 

IV. 
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IV. a ^i A poIKhed flab of the famcj of a pale green colour and intermixed with 
ihining filvery laminae. Scotland. 

V. b I. Of a flaty te^sture and grecnifli white colour^ {Sbifto/c Talc.) Bareutb. 

VI. bi. The lame, of a duller colour, and fomcwhat more compadted, 

Hungary. 

VII. b 3. The fame^ more indurated and of a (hining yellowilh grey colour. 

ZHUrtbal, TyroL 

VIII. b 4. In dun undulating laminae, of a dark greenifh grey colour. 

Fabluny Sweden. 

IX. b 5. The fame, of a divergii^ly (Iriated texture and dark, grey colour. 

Scotland. 

X. r I. Compofed of fmall compared fcales (Talcite) of a white colour and filveiy 
luftre, inclofing prifmadc cryftals of green c^uartz* Bau^binL 



SPECIES V. LAPIS OLLARIS. 

Pot Stones Pierre OUaircy Fr. Top/j^ein, Germ. 

Of a greenifli, reddilh, or yellowifh grey colour, and foliated or flaty texture ; nearlyr 
or altogether opake, having litde luftre ; of moderate hardnefs and fomewhat unftuous. 
feel. The fpecific gravity of the moft pcrfeftkbd, a.872. It becomes white by cal- 
cination, and acquires fufficient hardnefs to ftrikc fire with fteel. It takes its name from 
the capability which it pofleflTes of being turned upon the lathe into veflcls, which have 
been long in ufe in Switzerland and other parts of the world. 



VARIETY I. AMORPHOUS. 

XL a I. In a quadrangular flab, of a foliated texture and greenifli grey colour. 

Coma^ Milam 
Analyfis.r— Magnefia 38, Silex 38, Alumine 7, Iron 5, Carbonate of Lime i, and a. 

trace of Fluoric Acid. fT^gl. 

♦XI. b I. In an irregular piece, of a granularly foliated texture and grey cdour. 

AJMtt MifatCi Itafy.. 

SPECIES 
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SPECIES VI. STEAriTES. ' 
Soap-Rock. Pierre de Lardy Fr. Speckftein, Germ. 

The properties of this are in many refpcfts analogous to thofe of the two foregoing 
ipecies. Though fometimes cryftallifcd, it occurs, for the moft part, in irregular mailes 
or veins, of a white, yellowifti, grecnifli, reddilh, or grey colour, often ftreaked or fpotted, 
and of different degrees of induration, being in fome inftances fo foft as to yield eafily to 
the nail, in others, nearly as hard as ferpentine. Its texture generally compaA, often of a 
fomewhat fplintery fradure. In moft inftances ^nftuous to the feel; fometimes (lightly 
tranfparent, and varying in its fpccific gravity from 2,4 to a.y. It has more or lefs of any 
earthy fmell when breathed on; but does not adhere to the tongue. The principal che- 
mical difference between this and pot-ftone feems to be, that it contains a fraaller 
proportion of filex and magnefia, as well as a finaller proportion of iron. 



VARIETY I. CRrsrjLLISED. 



a. In cubesj truncated at their angles. 

b. In hexhedral prifms. 

c. In odohedral prifms, truncated. 



VARIETY 11. AMORPHOUS. 

a. Foliated. 

b. Striated. 

XII. c I. Compaft, indurated and of a greenifti grey colour. Brian f on, France. 

XIII. c 2. Indurated, and of a pale rofc red colour. Saxony. 

XIV. c 3. The fame, of a piftachio green colour. Durham. 

XV. c 4* Semi- indurated, and of a dull white colour with black dcndretic figures. 

Saxony. 

Analyfis.— Magnefia 20.84. Silcx 48.4^* Aluminc 14. Iron i. At» and Water 16. 

Klapr. 

XVI. 



r 
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XVI. r 5- ^^^ ^"^ white colour and foapy texture. 



Cornwall. 



At the Lizard in Cornwall, many of the neighbouring inhabitants are conftantly em 
ployed in collefting this kind of fteatitc, for the ufe of the potteries in Slaffordjhire. 



XVII. c 6. The fame, of a motded appearance. 

XVIII. ry. More indurated and lefs unftuous. 



Same place. 
Same place. 



XIX. c 8. Indurated, femitranfparent, and of a greenilh white colour. Eafi Indies. 

XX. c 9. Very much indurated, femitranfparent, and of a chocolate brown colour, 
intermixed with pearly grey. China. 

XX I. c 10. Indurated, of a dark afparagus green colour, intermixed with dull white. 

Saxony. 

XXII. ^ I T. Indurated, of a pale green colour, marked by two black lines interfer- 
ing each other. France. 

XXIIL c 12. Three varieties of indurated fteatite, carved into figures. China. 

XXIV. c 13. Indurated, approaching to the nature of ferpentine, of a dark green 
colour, coated by dark leek green chlorite. Silefia. 



SPECIES Vn. SERPENTINE. 

This (tone is commonly of a greenilh, yellowifh, reddifli, or greyiih colour, with green 
or red fpots, veins or clouds. Its frafture earthy, granular, or fcaly i of confiderable hard- 
nels and fomewhac brittle ; without luftre, and having litde or no tranfparency. Its fpe- 
cific gravity from 2.40 to 2.60. It has in moft inftances an earthy fmell when breathed 
on, and feels fomewhat unduous. When heated, it hardens and becomes red, but is in- 
fufible by the blow-pipe. It occurs moft commonly in amorphous mafles, feldom inter- 
mixed with other fubftances. The green colour of ferpentine is fuipefted by Afr. 
Klaproth to be derived from. Nickel. 

Analyfis. — Magnefia 23y Silex 4J, Magnetic Iron 14, Carbonate of Lime 6.25, Alu- 
mine 0.25, with a litde Muriate of Magnefia and Water. Knock. 

XXV. a \. Of a flaty texture, and pale mowntain-green colour, coating dark leek 
green ferpentine. * Zbplitz, Saxony. 

XXVI. a 2. The fame, of a more compact texture and greenifli colour. 

Same place. 

G XXVII. 
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XXVII. a 2» Thirteen varieties of poUfticd fcrpentine, of various colours, from 
Scotland, Saxony, Italy, and other parts. 

SPECIES VIII. CHLORITE. 
Terre Talqueufe Verddtre, Born, 

Found cither cryftallifed, or indurated and amorphous, or in loofc fcales. Its colour 
graft green or greenifti brown, or dark green inclining to black. The indurated is of 
an earthy, fomewhat fcaly or flaty texture, opake, with but little luftre i of moderate 
hardnefs and not remarkably heavy. It does not cffervefce with acids. The loofc gives 
an earthy fmell when breathed on. It melts into a dull black compact flag, and then be- 
comes magnetic. By the analyfis of Mr. Hapfhcr it contains Magnefia 0.3947, Silex 
0.415, Alumine 0.0613, Lime 0.015, Irono.1015, Air and Water 0.0 15, The in- 
durated contains fomewhat lefs Magnefia and more Silex. 



VARIETY I. CRrSTJLLISED. 
a. In tetrahedral prifms. 

VARIETY II. AMORPHOUS. 

XXVIII. a I. Indurated, of a flaty texture and dark mountain-green colour. 

Corfica. 

XXIX. a 2. The fame, indofing cryftals of black fchorl and pale flefli red felfpar. 

ZiUerthal, Tyrol. 



XXX. a 3* The fiime, thickly incerfperfed mth garnets. 



SidtUmd. 



XXXI. b I. Indurated and of an earthy texture and dark mountain^green cQlour» 
interfperfed with minute cryfUls of fpathofe iron ore. CemwalU 



XXXIK h 2. The fame, of a pale verdegris-grecn colour. 



j&erdeenjhire. 



XXXIII. c u In fmall fcales flightly cohering, of a pale mountain-green colour. 

Scotland. 




SPECIES IX ASBESTOS. 

> 

A/hefi^noimure, Fr. 

Is of a fibrous, or ftriated texture, the fibres for the mod part parallel, though often 
curved and diverging. It is generally of a leek or olive green colour, more rarely yel- 
lowifh grey, and fometimes greenifti white. Its hardnefs fuch, that it yields with diffi- 
culty to the knife i not britde ; fragments folintery 1 feels fomewhat unftuous to the touch ; 
7 Ipecific 



♦ / 




( -k? ) 

fpecific gravity about 2.547. It does not effervefce with acids^ and fiifes with great 
difficulty. From the experiments of Bergman and others, it appears to confifl: princi- 
pally of Silex combined with Caii^onate of Magnefia. 



VARIETY I. AMORPHOUS. 

XXXIV. a I. Of a ftriated compaft texture and dark gre^n colour^ having one 
fide poliflied- Scotland. 



XXXV. a 2. The iitme> of a lighter green cclouf. 



Dammoraf Swedcm 



This probably is of die iaene kind with that from Bafinas^ Gru^a, analyfed by 
Bergman, and found to contain Carbonate of Magnefia 16, Silex 63.9, Carbonate of 
Lime 12.8, Ahimine i.i, Oxydof Iron 6. 

i Fibrous. 

XXXVI. CI. Of a flaty. compaft texture^ . and brownilh green coIoutj inclining to 
yellow, Scotland. 

XXXVII. r 2^ Of a lighter ycUowilh green colour^ having a more filky appear*^ 
ance on the furface. _ Same place. 



-SPECIES X. 



AMIANTHUS. 



This is alfo of a fibrous ftrufhirej and fometimes of an olive or mountain green co* 
lour, though moft commonly^of a grcyifc or grccnifli white j more rarefy yettowiffi or 
filvery white. It is. likewife occafionatty met with of a pale fldOh-redt oc ochry 
yoUow colour. It diffiecs pnnc^>aUy 6:on% albeftos in being; compoftd of fi&r» whidm 
are fleadbku whalft iliofe of the forgiei; are rigid and oicener iwurvated, and 10 being 
more eaflly fufed. It is befides of lefs ipecifk gravity, and inferior to aAeftos 10 pwie 
of hardnefs. In many inftances, however, the fenfiblc as well as chemical properties 
of thefe bodies are fo fimilar, that it is difficult if not iinpoflible to diftingtrifli them 
with accuracy. ' 



VARIETY I. CRrSTALLISED. 

a. In comprefTed rhomboidal parallelopepids. 

In this form amianthus has been faid to be found near Bagneres of a grey or bluifh 
colour, and at firft of a foft and filamentous texturc> but hardening on expofure to the 
air. Vide 26 Rozier Journal de Pbjifique 429. 

G a VARIETY 
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VARIETY II. AMORPHOUS. 

XXXVIIL a I. In long flexible cotton-like filaments flightly cohering, Mdofa dull 
white colour, on greenifh fchiftus. Pyrenees. 

XXXIX. a 2. In broad and foft (hining laminse, of a reddilh cinnamon colour, on 
greyiih indurated fchifhis. Daupbinc. 

XL. a 2* Of a fibrous texture and dark reddilh brown colour. Pyrenees. 

XLI. tf 4* In white and very minute filaments flighdy cohering. Same ptaee. 

XLII. a 5. In loofe white filky filaments. Tarentmfe^ Savoy. 

This kind, according to the analyfis of Bergman, contains Silex 64, Carbonate of Mag- 
nefia i8,6. Carbonate of Lime 6.9, Sxilphate of Baryt 6, Alumine 2*3 i Oxyd of Iron 1.2. 

XLHL a 6. Of a fibrous cottony texture and dull white colour> on coarfe fchiftofe 
talc. Daupbini. 

XLIV. a 7 . The fame, of a yellowi(h colour, on greenUh grey indurated fcluftus; 

Pyrenees. 

XLV. a 8. The fame, ardficially matted. Someplace. 

XLVI. a 9. Various fpecimens of wrought amianthus. jilps. 

For the manner in which thefe are manu&ftured ; the advantage taken of their in*- 
combuftibility by the ancients to coUeft the alhes of their kings; the ufe of amian- 
thine napldns ; the conftru6tion of perpetual wicks for lamps, &c. See IFaUer Syfi. 
A&i. Tim. I. Pag. 409. 

XLVII. a io« Of a thread-like appearance and dull white colour, on whidlb indu- 
rated clay. y^ps. 

XLVI II. a II. In lengthened pieces compofed of very long thread-like filaments of 
a light greenifli white colour. Alps. 

XLIX. a 12. In ftiort fibres of a greenifli white colourand filky luftre, forming veins 
in green Terpentine. Anglefea. 



h. Farinaceous. 



SPECIES 
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SPECIES XI. SUBER MONTANUM. 
Mountain Cork. Liege Je Montagne, Fn Bergkork, Germ. 

This IS met with in irregular pieces of difirrent colours, white, yellow, brown, green, 
blue, or grey. It varies confiderably in texture, being either cork-like, ipongy, or 
membranaceous. It is generally ib light as to fwim on water. It is meagre to the 
feel, fomewhat elaftic, of little hardnefs, fetdom of any luftre, and always opake. Its 
ipecific gravity (according to Brijfon) is, when dry, from 0.68 to 0.99, but when moiftji 
from 1.24, to 1.34. It does not effervefte with acids, except by the afliftance of heat^ 
and is very difficult of fufion. By Bergman*^ analyfis it contains Carbonate of Magnefia^ 
22, Silex62, AUumine 2.8, Carbonate of Lime 10, and Oxyde of Iron 3.2. 



VARIETY I. AMORPHOUS, 
lu. a 1. In a light irregiihr nodule of a iky blue colour^ 
LL b I. Of a ijpongy texture, and dull yellowifli white colour.. 
LIL b 1. Morecompadb ^d of a light brown colour •.. 



Perfia. 

Bohemia. 

Saxonf. 



' r- 



•I 



LIII. h 3. Conliderably more ponderous> and of an^ ocbry yelbw cobun 

Jpbngeorgenfiadt. 

LIV. ^ I. Of a membranaceous texture and white colour. {Core Montanai. 
Cmre foJJUe.) Kong/berg, 

I. . , _ 

LV, i 2. The fame, of a dull white colour^ enyeloping cryftals oi clalcareoiis ipar< 

Sweden^ 

SPECIES XII. jiCtrNOLITE., 

Sirablfteiny Wern. 

This is met with either in long prifinatic cryltels with fnioorii orftrlated furfaccs,. 
or tn aggregated mafles of a lamellated, foliated, ftriated, or fibrous texture. Its colour 
is generally green, brown, yellow, or white, with more or Icis tranfparency and luftre. 
Its cryftals are remarkably britde. In the amorphous ftate it is harfh to the feel, and 
£>meumes of great hardnels. Specific gravity from 2.80 tb 3.45. It does not effervcfce 
with acids. When heated to rcdnefs it only chaises colour, but in the . higher degrees 
of heat it melts into a compact glafs. By mod authors till lately, the principal varieties 
of this fpecies, particularly the cryftallifed, have been defcribed as fchorR 
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VARIETY L CRrsrJLLISED. 

I 

|!^VI. <? t* In cpmprefled hexhedral piilms with fmooth furfaces^ tranrparent;^ and 
pf a Icclc-grccn colour (^Gl^ JilynoUte)^ imbedded in white flaty talc, 

Zillertbah tyrol. 

AnaIyfis«-^Carbo(HUe of yUffittok, 20» SU«f $4j Carbonate of Lime 9.39 Alumine ^7^ 

Qxyd of Iron 4* 5^i:« 

LVIJ. q a. The ftme, m fmaller aggregated cryftals, diverging from different centers, 
without matrix. Same place. 

LVIII. b I. In long ftriated prifmatic cryftals of a yellowifh green colour (Scbor- 
laceous jl£iynoUte) penetrating the (\ibftaQce of tr^nfparent cryft^lUfed quartz. Spain. 

LpC, b %. In flender pjrifaii^ of a^i. olive green colour^ mincated 9t their extremities, 
and united into diverging fafciculi, on alh coloured indurated clay. Daupbine. 

LX. b 3. The fame, in longer cryftals, with white lilky amianthus. Same place. 

LXt. b 4. In flatted prifmatic ciyftals of a fomewhat lamellar texture and dark green 
colour, intermixed with «(h cobured feUpar« SietkmiL 

LXII. i 5* The fame, tranfparent, of a grafs green colour, and eledric, cut and 
poliifaed {Pmikt). BraJU. 

iJXIII. b 6. In ftriated prifms of a greeni(h blue colour and tranfparent, termi- 
nated by obiufi^ trihedral pyfamid»i die ' borders of which are deeply truncated. 
R.^L. PL 4. Fig. ^2. Ceylon. 

LXIV. b T. In opake b^bohedral priims of a yellowifh green ootour, intermuted with 
white calcareous (par. Sala^ Sweden. 



LXY. b 8. Thjc feme, oi 4 duU green cqlojur^ 
LXVI. b 9. The fame, of a pale greenifh white colour. 



StoOtind. 



VARIETY lU AMQfiPHOUS. 



a. Lamdlated {Jjtmettar jtBynoUfe}. 



b. Foliated^ 



Analyfis.— Magnefia 22, Silex 43, Iron 34. fVeiglib. 



LXVII. 
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LXVII. c I. Cotnpofcd of longitudinal ftriae of a grccniih white colour. Sweden. 

# 

LXVIII. c a. Compofcd of diverging ftnae of a whitilh green colour. 

Saltziourg, Tyrol. 

LXIX. c 3. The fame, of a pale green colour. Sweden. 

LXX . d \. Compofed of long undulating fibres, of a dull gFecn colour, intermixed 
with ochry yellow, Jfte of S/ye» 

LXXI. da. Of a pale greenifli colour, and filky luftre. Sweden. 

LXXIL d 3* Compofed of long rigid fibres, of a greenifh white colour, and fiiky 
luftre. Cor/ica. 

LXXIII. d 4. Compofed of longer fibres, of a leek-gr<en colour. Sweden. 

LXXIY. d 5. The £ime> of a pakr (x>lour tad fiUcy kftrcy with yellow copper 
ore* Swidin. 

LXX V. d 6. The fame, of a ftill lighter* colour^ and more filky appearance, a]!& 
with yellow copper ore. Swiden^ 

SPECIES XUI. jAtt. 
Lapis Nepbritkus. Nephrite Nkriftek^ GenxK 

This ftone is found either in rounded detached mafles, or as a cOhftkii^ni p^ <A 
xrertain kinds of granite. Its colour generally b ydtowifh gr<ien, ificlimng fomefiihes v> 
blue or white, with more or lefs femitranfparency. Its furface is ufiially fmooth and 
unduous. In its fradture it has skUb ibmewhat of a waxy appforance. It is of great 
hardnels, and very tough. Its fpedfic gravity from 2*95 to 3.3 8. By calcinadon it 
becomes white and opake ; but when free from foreign admixture, it is infiilible in the 
ftrongeft heat. By Mr. Ihepfner^% analyfis it flppeafsf t6 jeotitain CiirbMilfe cf Mbg- 
nclia 38, Silex 47, Cartx^att of Lime a, Alumifie 4-, Oxydc of Iro* 9. 

The hatchets and other tools, ufed by the inhabitants of the South-fea Ilfends befortf^the 
introduftion of iron by the Europeans, were all made of this (tone. By Votiy BaluMri and 
other authors, it has been confounded with ferpentinc. 

VARIETY I. AMORPHOUS. 

LXXVI* a I. In polilhed flabs, of a compaft texture, fcmitranfparcnf, ind of a 
whcyifh colour. ' Chtnd. 

. LXXVIL 
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LXXVII. ^2* Two fpecimcns, fcmicraniparenc s one of a light greenifh colour with 
lighter coloured opake fpots; the other of a light greenifh white colour, artificially 
polifhed. , Same place. 



LXXVIII. n 3, Scniitranfparent, aiid of a greenifh white colour. 



China. 



LXXIX. a 4. In jounded nodules more or lefs tranfparcntj and of various ibades 
of ycUowith green. Scotland. 

LXXX. a 5. In a thin polilhed flabj fcmitranfparentj and of a pale leek-green colour. 

Soutb'Sea IJlands. 

LXXXI. a 6. Polilhed pieces of the fame, of a deeper green colour. Someplace. 

SPECIES XIV. BAIKALITE. 

This ftone, which has iMtherto been found only on the borders of the lake Baikal^ 
in Siberia^ is of an olive green colour. It occurs in (lightly tranfparent, fhinlng, and 
ibmewhat unftuous tetrahedral, hexhedral, or oiSlohedral prilins, terminated by oblique 
pyramids. Each cryftal is from two to ten inches long, and from half to four inches 
thick. The furface is generally fmooth, fometimes longitudinally ftriated. Fradure 
iplintery. Nearly of fufficient hardnefs to give fire with ftcel Specific gravity 2.ao. 
It does not ^ffervefce with acids, fomedmes reddens in the fire, and at laft melts into a 
dark green glals. By (he analyfis o(Ijnmiz it conuins Magnclia 30, Silex 44, Lime 20, 
Oxyde of Iron 6. 

Vide Kirwaris MneraU Vol. I. P. 509. 

SPECIES XV. BORACirE. 
Cbaux Boracique, Fr. 

This combination of boracic add with lime and magnefia is found in folitary cubic 
cryftals, entire or truncated, imbedded in reddifh gypfum. They are generally of a white 
or greyifh white colour and femitranfparent ; of a fhining furface, and laminated tex- 
ture j they are fp hard as to ftrike fire with ftecl; fpecific gravity from 2.07 to 2.56. 
They neither effcrvcfce nor diftolve in acids, unlefs by the. afljftance of heat ; when mo- 
derately heated they become eleftric like the tourmaline ; by calcination they lofe their 
traniparency, and under an intenfc heat melt. According to Mr. fVefirumi's analy- 
fis, they contain Boracic Acid 68, Magnefia 13, Lime ir, Silex i, Alumine j. 
Iron i« The Alumine^ Silex, and Iron, he confiders as accidental. 

VARIETY 
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VARIETY I. CRTStALLTSED. 

; LXXXri. a I. In folitary dodecahedral cryftals, imbedded in reddilh grey gypnim. 

Ljineburgt Hanover. 

LXXXIIT. a 2. In detached femitranfparent cryftals, of a grecnifli white colour, 
having the cube varioufly truncated. Same place. 



GENUS V. ARGILL. 
^limine, Fr. ^honerdey Germ. 

This earth is never found native in a ftate of pcrfeft purity. To obtain it wholly 
uncombined, it is neceflary to precipitate it from a folution of fulphate of ajumine by 
pure ammonia. 

The earth thus procured is of a fhow white colour, fmooth, un6tuous, and eadly di^fible 
in water, with which it becomes plaftic. In a ftate of ordinary drynefs it is capable of abforb- 
ing 2t times its weight of this fluid, but contracts and fqueezes out the greiiter part of it 
when expofed to a freezing temperature. Specific gravity according to Kirw. a. 

It combines, though difficuldy, with moft of the acids, forming, with the folphuric, 
alum, with the others very dcliquefcent falts. When heated in the common fire, itde- 
creafes in bulk, and may be hardened to fuch a degree as to give fire with fteel ; but 
can only be flifed by the flame of oxygen gas. Microcofmic fait and borax diftblve it 
readily, the former with confiderable effervefcence, the latter with fcarcely any. The 
fixed alkalis fufe it with more difficulty, but even in the moift way when pure they have 
a very perceptible aftion on it. By expofure to the higher degrees of heat it lofes the 
property of becoming plaftic with water. 

SPECIES I. CARBONATE OF ARGILL. 

Lac Lima. Rein fbonerde. Germ. 

Is of a fnow white colour, fomewhat harder than chalk, of a meagre but foft feel, and 
rn examination by the microfcope, appears compofcd of minute tranfparent cryftals. 
Specific gravity 1.669. It adheres but flightly to the tongue, and does not readily dif- 
fufeitfelf through water. It cflFervefces with acids, and is infufibleat 166^ of Wedgw. 
According to the analyfis of Mr. Scbrieber, by whom it was firft found near Halle in 
die territory of Magdebourg^ it confifts of Carbonate of Alumine, mixed with a Hide 
Carbonate and Sulphate of Lime, and fome Oxyde of Iron. 

H VARIETY 
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VARIETY I. OF P^ARriCULAR SHAPES, 

I. 4 I. Carbonate of Argill, io detached reniform malTcs, white, friablej and com* 
pofcd of extremely fine particles. Halle near Magdehourg. 

SPECIES II. CLAY. 

A mixture of aluminc and filex in any proportion, fo that the mafs be dudile on 
mixture with water and harden in the fire, conftitutcs what is generally underllood 
by the term clay. There are few clays however that do not contain a fmall propor- 
tion of magnefiaand oxyde of iron. They are found of different degrees of induration, 
and of various colours, derived from metallic oxyds or vegetable or bituminous matter. 
The proportion too of alumine and (ilex varies confiderably, though the filex is ufuailly 
predominant, and on the different proportion of thefe two ingredients is founded the 
difference between proctlain and potters clay. Such as contain only Alumine and Silex 
are infufible in the common furnace. Clay is found ufually m exteofive beds or ftrata. 

VARIETY I. AMORPHOUS. 



II. a I. Clay of a dull white cc^^r, fbfi^ meagre^ and pondefous i ufed in the ma* 
m^idure of porcelain. Saxot^. 

III. a 2. The fame intermixed with fcales of white fUvery mica. ComwaU. 

This clay, according to the analyfis of Mr. Wedgwood^ contains Alumine 6o> Silex 
10 per ct. 

IV. a 3. White porcelain clay of a meagre feel. St. Tries ^ Unumge^ 
The fpecific gravity of this is, according to Briffimj 2,548. By Mr. HaJfenfira^Cs 

analyfis it contains when dried, Silex 62, Alumine 19, Magnefia 12, and a litde Sulphate 
of Baryte. 

V. a 4. The fame, in a pulverulent form. Saxe-Gotba. 

VI. b I. White porcelain clay, light, foft and unftuous. Saxowf. 

VII. b 2. The fame, from HalberftadL' 

VIII. b 3. Somewhat Icfs unftuous, from the neighbourhood of Ratijbon. 

IX. * 4. Porcelain clay, of a dull white colour widi a mixture of red, and of a 
remarkably fine texture. Germany. 

X bs. 
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X. h 5. The fame, of a dull white colour flighdy inclining to yclldw, ponderous, 
, compadl, and fomewhat undluous. MeiJJon. 

XI. h 6. The fame, of a light olive colour, un£hious and compad. Bolcgne. 
XII. b 7. The fame, of a pale reddifli white colour. Cornwall. 

XIII. b 8. White porcelain clay, (lightly inclining to blue (jpipe clay). 

Pool^ Dor/etjhire. 
From the inferior part of the bed from which this clay is taken, and which is of a* 
much whiter colour, 'the potteries in StafFordlhire and other parts of the kii^bm arc 
principally fupplied. 

XIV. b 9. Porcelain clay, of a very pale flefli colour. Iiafy. 

XV- b }Q. Porcelain clay, white and friable. CotMuulU 

This and Number III. appear to be the produce of the decompofition of granite, and 
have been fuccefsfully employed in the manufaftories of Mr. Wedgwood. 

XVI. c I. Indurated clay, very unduous, of a pale bluifh red colour. CormvalU 

XVIL c 2. The fame, of a dark brown colour. Silefia. 

XVIIL r 3. Of an ochre yeltew coJour. Sb^ovcr^HsllyOrford^e. 

XIX. r 4. Of a meagre feel, and dull white colour, aod fo hard as to ftrike fire 
withftcd. Homing, Gemu^f. 

XX. d t. Clay of a flaty texture, and bluifh grey coloufj with vegetable impreflions. 

{Shale.) Shrojjhire. 

XXI. d 2. The fame, more compaft and unftuous. Same f lace. 



SPECIES III. LitUOMARGA. 

Stektmark, Germ» 

Of this Jkfr. Kirwan makes two varieties, the firiaUe and Ae indurated. The friable 
of a white, or yellowilh or reddilh white cotour, opake and with little or no luftre, 
compofcdof very fine fcaly particles, adhering ffetwiglf to the tongue, of a fmooth feel, and 
capable of being polifhed by the nail. In iK^ter it immediately breaks and falls to powder. 

The indurated of a grey, trd, brown, yellow, or blue, of various fhades and mixtures. 
Its flirfacc fmooth and polHhcd, of a fine grain, and generally of 'a foapy feel; ibmc 

H 2 fpecimens 
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fpecimcns fo hard as fcarccly to yield to the knife. Its frafturc earthy, often conchoidal, 
fpecific gravity 2.815. It crumbles more or lefs readily in water, and fufes in a 
ftrong heat into a porous mafs. It is found in the clefts of rocks, and forms a conftituent 
part of fome aggregated ftoncs — The indurated lithomarga of OJmundy according to the 
analyfis of Bergman^ confifts of Alumine 11, Silex 60, Carbonate of Lime 5.7, Carbo- 
nate of Magnclia 0.5, Oxyd of Iron 4.7, Air and Water 18. 



VARIETY I. AMORPHOUS. 



a. Friable. 



XXII. b I. Indurated lithomarga of a carnation colour, un6luous to the feel and 
conchoidal in its fracture. Salxiwrg. 

XXI IL i 2. Of a violet colour, mottled with lilac and white, {Tiira nUraculqfa). 

Planiz near Zwiiaw, Saxonjt. 

XXIV. i 3. The (ame cut and polifhed. Someplace. 

XXV. i 4. White indurated lithomarga, mixed with ochre yellow and black fpots. 

Siberia. 

XXVL i s* O^ ^ yellowifh white colour, cut and polifhed. Salzbourg. 

XXVn. b 6. Of a pale lavender blue colour, with fiefh coloured and whitifh fpots 
flightly ochry on the furface. County of Antrim^ Ireland. 

XXVIII. b T. Of a yellow colour, mottled with blue and red. Montmartre. 

XXIX. ^8. Of a violet colour, meagre feel, and porous texture. 

SPECIES IV. FULLERS EARfH. 
Terre a Foulms^ Pr. fTalkerde, Germ. 

This occurs in ftrata of a greenifli yellow, bluidi grey, greyifli brown, greenifh grey, 
greenilh brown colour, &c. When freih dug it is of moderate hardnefs^ of a compaA 
earthy texture, and undtuous feel. It has an earthy fmell when breathed on, but does not 
adhere to the tongue, except when dry, and then but flighdy. It breaks readily into 
powder in the mouth, and feels fomewhat gritty between the teeth s immerfed in wa- 
ter it falls readily into a loofe powder. In the fire, it acquires a yellowifh brown co- 
lour and (lony bardnefs. At 90^ ff^edgw. it is converted into a porous flag. When 

pure 
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pure it docs not cffervefce with acids. Heated with microcofmlc fait, it effcnrcfcca a 
litdc at firft, and is fomewhat diflblvcd, but the remainder is no farther afled on. With 
borax it is more corroded, and diJIblves, though flowly } but with natron it efiervefces 
powerfully. The finer kinds are found near Reygate in Surrey, Maidflone in Kentf ahd 
H^ohunt in Btdfor^iire. 

According to BergmaC% analjrfis of what he calls the Hampfiiire flillers earth, whidi 
appears to be the fame with that found in Surrey, it contains Silex 51.8, Carbonate of 
Lime 3.3, Carbonate of Magnefiao.7, Alumine 25.0, Oxyd of Iron j. 7, WMcr and 
other volatile matter 15.5. 

VARIETY I. jiMO RPHO US. 

XXX. a I. Fullers earth, of a grecnilh yellow colour. Reygate^ Sarrey, 

XXXI. a 2. The fame, of a yellowilh grey colour. Smu fiate^ . 

XXXII. a 3. Of an ochre yellow cobur inclining to green. Someplace. 

XXXIII. a 4. The fame, of a paler colour. Hamgfitire, 

SPECIES V. BOLE, 

This fubftance, which appears to differ from friable lithomarga only in the firmnels of 
its texture, is dcfcribed as being moderately coherent, foft, compofed Of very fine par- 
ticles, fmooth to the touch, breaking eafily between the fingers, readily difiiilible, and 
freely fubfiding in water. The 'Ttrra-Lemnia, ranked amongfl the boles by Mr. Kirwaa 
and others, contains, according to the analyfis of Bergman, Alumine 1 9, Silex 47, Car- 
bonate of lime 5.4, Carbonate of Magnefia 6, Oxyde of Iron 5.4, Water and Air 

VARIETY I. AMORPHOUS. 

XXXIV. a I. Bole of a die-red colour, earthy texture, and friable. {Armenian hit 
of the fhops, ) Armenia f 

XXXV. a 2. The &me, of a lighter colour. Same plate, 

XXXVI. a 3. Of an orange-red colour, and fomewhat unAuous to the feel. 

BleiSf France. 

XXXVII. a 4. The fame, ioterfpeifed with reins of yellow, and of a coarfer texture. 

• Stiria. 

XXXVIII. 
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XXXVni. a 5. The famcj ^ a ptle.pipk colour^ kiUrrmized wkh green mica. 

Saxony. 

XXXIX. a 6. In flatted nodules of a bluidi colour. 

XL. a y. Different fpecimens of bole artificially rounded, and ftamped with a variety 
of imprcflions. {Territ SiplU^a.) nmgarjy Atmeniay Lmnia^ 6fr. 

SPECIES VI. TRIPOLI. 

Tripel, Germ. 

Its colour is yellow, red, or grey, of various fhades ; its texture fine grained, fometimcs 
loofcly earthy, but generally indurated; of an harfh, dry, meagre kcl ; frailure earthy, flatly 
conchoidal or flaty 5 fpccific gravity 1.850. It imbibes a confiderable proportion of water, 
upon immerflon, and then, in a longer or fliorter dme, according to its hardnefs, falls to 
powder. It is not foluble in acids. It hardens in the fire, and at length vitrifies. The 
yellow and grey kinds, when expofed to heat, become red. According to the analyfis 
ofM.Haaffif^ it contains Silex 90, Alucnine 7> Oxydc of Iron 3; though the Alumlne 
and Iron are in general in greater proportions. It takes its name from Tripoli in Africa^ 
where it was originally found. 

VARIETT I. AMORPHOUS. 
XU. a I. Tripc^ of a light brown colour. Tripoli, jtfrica. 

XLIL a a. The faioej, of a pale yeUow colour* Bohemia. 

SPECIES VII. LEPIDOLITE. 

The colour of this in the mafi> the form in which it generally occurs, is violet blue 
or purple, but in thin laminae filvery white with a pearly luflre; its texture foliated 
with fine grained diftinfl: concretions j fpeciflc gravity 2.8 16 ; eafily fcratched by the knife; 
brittle. Before the blow-pipe it melt^ with moderate fpumefcence, into a white femi- 
tranfparent enamel. With mineral alkali it flighdy eflFervefpcs, affording a red and blue 
Ipotted mafs. Borax readily diflTolves it, microcofmic fait with more difficulty. When 
expofed to a red heat, it aflTumcs a yellow colour, lofing about i per cwt. of its weight. 
In a melting heat it lofcs 25 per cwt. and runs into an opake reddifti grey enamel. 
By Khproth's analyfis it confifb of Silex 54*5, Alumine 38.25, Oxyde of Iron and 
Manganefe 0.075; Water and Air 2.5. Found principally at Rozena in Moravia. 

VARIETY 
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VARIETY I. CRTS r ALUS Ep,' 

XLIII. a I. Lepidolite in a very cofnprcfled tatrahcdral rhomboidal prifm of a white 
colour; femitranfparcnc and of a ^afly luftre (filajfy Lepidoliit)^ with a grantilaf C4lca« 
leous fubftance adhering, called by fome Calcareous Lapid&li$e. Tyrri. 

XLIV. a 2. The fame, in fmall cryltals imbedded in white ilaty talk. Spain. 

XLV. tf 3« In flatted irregular cryftak, of a dull white colour and conAifedly ag« 
gregatcd ? Sweden. 

XLVI. a 4. The fame, in lefe diftinft cryftals, of a more pearly hiftre, on grey 
emery ? Turkey. 

VARIETY II. AMORPHOUS. 

XLVIL a I. Lepidolite in the ma&, of a pale purple colour* intermixed with filvery 
icales. Mabrin^ Bobemia. 

SPECIES VIII. SAP PARE. 
Cjanite, Wem, 

The colour of this (lone is bluilh, greenifli or yellowifh grey, with deep Uue ftreaks 
and fpots of filvery white, with pearly luftre ; in thin pieces femitranlparent. It fome- 
times occurs in comprefled tetrahedral prifms, but its more frequent form b in irregularly 
lameliated mafles. It is britde, gives fire with fteel, and feels fomewhat greafy ; IpeciBc 
gravity 3.092 to 3.517. When expofed to a heat of 157^ fFedw. it becomes almofl 
perfedly white, but fhews no fign of fufion. It is difficuldy fuiM by borax, icarcely 
by microcofmic fait, and not at all by fixed alkalis. It contains, accordmg to the analyfis 
o{ Saujfure Jun. Alomine oj66^^y Magnefia 0.1325, Silez o.i2<i. Lime o«oi7r, 
Oxyde of Iron 0.0548. It is found for the moft part in mountains of granite. 

VARIETY I. CRTSTALLJSED. 

XLVIII. a 1. Sappare in compreflcd tetrahedral prilms, of a fky blue colour, in 
white fUvcry micaceous quartz. ZUUrtbal^ Tyrol. 

XLIX. ^2. In lenvitranfparent pr^nadc columns of the iame colour, with pale 
violet coloured fclfpar and quartz. Same flaa. 

t SPECIES 
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SPECIES IX. MICA. 
Glimmer, Germ* 

• 

Is for the moft part either of a yellowifli or greenifh grey, filvcry white> brownifli, rcd- 
di/b, yellowifh^ greenilh or blackifli cobur. It has commonly a metallic luftrej and a con- 
fidcrable degree of tranfparcncy, flexibility^ and elafticitys feels finooth, but not grcafy ; 
is readily fcratched by the knife^ and varies in its fpecific gravity from 2.654 to 2.934. 
It is fufible with more or lefs difficulty according to its d^ree of colour. It is fometirnes 
found cryftallifed in thin hexagonal plates^ or in hexhedral prifms compofcd of an accu- 
mulation of thefe ; but occurs moft commonly in detached fragments or undulatingly 
foliated mafles, entering as a conftituent part into granite, gneifs and other primitive 
flones. According to Kirwan the common mica contains Silex j8j Alumine 28> Magne^ 
nia 20, Oxyde of Iron 20. 

VARIETY I. CRrSTJLLISED. 

L. tf T . Mica in hexagonal tabular cryftals of a green colour, clofely united, and 
let edgeways i with cryftals of brown ipathofe tin ore, imbedded on the furface. 

Altenberg. 

LI. ^ 2. In aggregated hexagonal cryftals of a bright brownilh white colour, with 
tranfparent quartz. 7yrol. 

LII. J 3* Of a darker colour with white quartz, and fmaU cryftals of cubic fluor 
of a dark purple colour, truncated at their folid angles* Same place. 

TLIII. a /^ In fmall irregularly aggregated cryftals of a ftiining green colour, inter- 
mixed with oxyd of iron. Ebrenfriederjdorf. 

LIV. a 5. Forming a large hexagonal plate of a ftaoky grey colour. South America. 

LV. a 6. In fmall greenifh brown cryftals intermixed with ihattery quartz. 

^yroU 

LVI. b I. In fmall indeterminate aggregated laminae of a dark reddilh brown co- 
lour, interfperfed with a ftnall propordon of flefti-coloured decompofcd felfpar. 

Awvergne. 

LVI I. b 2. In irregular aggregated laminae of a dark brown colour, intermixed 
with white quartz. ^yrol. 

LVII. b 3. 
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LVIII. i 3. In fmall rhonrfx)idftl plates of a fiWery white colour, mterfpcrfcd through 
reddifli iclt(par, Scuth Amirica. 

VARIETY II. AMORPHOUS. 

LIX. a I. Mica in broad flat lamincej of a bright filvery white colour^ imbedded in 
white quartz, Bohemia. 

LX. a 1. In large aggregated undulating laminas, of a tarniflied filvery white co- 
lour, with blende and galena* ^ Banna/. 

LXI. a 3. The fame, of a darker colour, imbedded in pale red feltlpar, inter- 
mixed with white quarts^ Seotland. 

LXIL a 4. In fmall filvery ftales with a greenifii tmge, intermbced with white 
quartz. {Star Stone.) Sweden. 

LXIII. a 5. In broad laminae of a dark brown colour, ^iggregated into an irregu^ 
gular mafs, and interfperfed with greenifli feltlpar. Cornwall. 

LXIV. a 6. In irregular plates, compofed of large fhining laminae of a brownifh 
black colour. Ruffta. 

^ LXV. a 7. Forming a detached portion, compofed of broad laminae 6f a greenilh 
brown colour. Bobemis. 

LXVI. a 8. The fame, compofed of large fliining laminie, clofely compafted, and 
x^ a filvery grey colour. Scotland. 

LXVII. a 9. Forming a vein^ compofed of clofely compared fiiining laminse of a 
da^k brown colour, in red hematite. AUenherg. 

LXVIIL a 10. In fniall laminae of a golden colour, imbedded in brown fand (lone. 

Bobetma. 

LXIX. aw. In fmall clofely compa6led fcales, of a golden colour inclining to 
brown. France. 

LXX. a \i. Forming parallel ftria^, of ,a filvery white colour^ in white fand done. 

$ame place. 

LXXL tf i3« In fmooth and fliining laminae, of afinoky grey colour. Mufcovy. 

I LXXII. 
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LXXII. a 14. In minute fcales flightly cohering, of a light (liver colour with an 
admixture of red. France. 

LXXIII. J 15. In loofe fcales {JCbafy Mica) of the following colours, white, ycl- 
lowilh white, reddifli white, brown, reddifh brown, and light green. 

The laft from Scotland, the others from France. 



SPECIES X. MICARELLE. 
(So called by Kirwan.) 

Found in granite, of a brownifli black colour, and metallic luftre; opake, of a fo- 
liated texture and moderate hardncfs; fpecific gravity a.980; 'melts at 153, fVedgw. into 
a black compaft glafs. According to the analyfis o( Klaprotb, confifts of Alumine 63, 
Silex 29, Oxyde of Iron 7 j but by that of Bergman it agrees precifcly with the filvery 
mica of Altenberg. 



VARIETY I. . AMORPHOUS. 



a. Interfperfed. 



SPECIES XL HORNBLENDE. 

Under this fpecies arc comprehended the Cryftallifed or Bqfaltic Hornblende, the com^ 
mon Hornblende, and the Scbiftoje Hornblende. 

The colour of the bqfaltic is black, grecnifli black, or dark or yellowifli green j in 
very thin pieces ftmitranfparent ; texture larpinated ; gives fire readily with fteel i Ipecific 
gravity 3»332. It cryftallifes in hexhedral prifms with trihedral pyramids having rhombic 
feces, or in tctrahedral prifms, with dihedral fummits, or in comprcflcd hexhedral prifms 
with oblique dihedral fummits, or in rhomboidal decahedron^ At 119 JVedgw. it melts 
into a greyifh or greenifti black glafs. According to Bergman'^ analyfis, it contains Silex 
58, Alumine 27, Lime 4, Magncfia i, Oxyde of Iron 9, Found in Lava, Bafalt, JVac^ 
ken, and Granite. 

The common Hornblende is of a black, greyilh black or dark green colours opakcj 
tough, and of a foliated fradlure ; may be fcratched by the knife, and gives a greenifh 
ftreak; fpecific gravity from 2.660 to 3,8805 melts ferfe at 89 JVedgw. into a black 
glafs with grey fpots. According to the analyfis of ^/rzc;<?», it contains Silex 37, Alu- 
mine 0.2, Carbonate of Magncfia 16, Carbonate of Lime 2, and Oxyde of Iron 23. 

The Schijio/e Hornblende is of a greyifti black, greyilh green, or greyifli blue colour i 

frequently 
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frequently of a filky luftre ; opake; texture ft riated,* gives a greenifli grey ftreak ; and 
breaks with difficulty; fpccific gravity from 2.909 to 3. 155* When heated it acquires 
a reddifh tinge, and fiifes at 8o> Wedgw. into a black compaft glafs. Found in large 
nialles. 

VARIETY I. CRTSrALLISED. 

a. In hexhedral prifms with trihedral pyramids having rhombic faces. 
h. In tetrahedral prifms with dihedral fummits. 

LXXIV. c I. Hornblende in fmall comprefled hexhedral prifms, terminated by ob- 
lique dihedral fummits, of a Ihining black colour, imbedded in white friable quartz, 
with greenifli yellow mica. Ve/uvius. 

LXX V. d I. In rhomboidal decahedrons, having the acute edges of the bafes of 
the pyramids truncated, imbedded in an ochry indurated clay. Scotland. 

R: de L. PL s- Fig. 10. 

LXXVI. d 2. The fame, in detached cryftals. 



Bohemia. 



LXXVIL d 3. The fame, in more fplendid cryftals, of a darker colour, with cryf- 
tallifcd mica and quartz. Vefuvius. 

LXX VIII. d 4. The (ame, imbedded in a brown argillaceous cement. Same place. 

LXXIX. e I. Hornblende, forming a confufedly cryftallifed mafs. Sweden. 

LXXX. e 2. In irregular cryftals with olivin, imbedded m dark grey trap. 

Ireland. 

Johngeorgenjiadt. 



LXXXI. ^3. Of a dull colour, and compaft texture. 



VARIETY II. AMORPHOUS. 

LXXXII. a I. Hornblende, compofed of fmall compaded laminae of a dark greenilh 
grey colour. Sweden. > 

LXXXIII. a 2. In an irregular mafs, compofed of broad fliining lamina?, inter- 
mixed with ochre of iron. Salziourg. 

LXXXI V. a 3. Compofed of very broad laminae of a dark blackifti brown colour. 

Ebrenfridersdorf. 

LXXXV. a j^ Of a dark blackifli brown colour, intermixed with green feltlpar. 

Norway. 

I a LXXXVI. 
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LXXXVL a ^. In fixutU Uack Ihioiiig kak%^ isdiaately intermhced and ftradHcd 
wuh white quartz. Narwof^ 

I 

•^. Striated. 

LXXXVII. c I. Hornblende of a dark grey colour and flaty texturej compofcd of 
folia aggregated into broom-like fefciculi (Scbiftofe Hornblende). Scotland. 

LXXXVIII. c 2. Of a lighter brown colour and duller afpeft. Attenberg. 



SPECIES XII. RESPLENDENT HORNBLENDE. 

Of this there are two varieties, the Lahrador Hornblende and ScbiUer Spar. The co- 
lour of tl)e former is greyifh black> reflefling a ftrong iron grey, oiixed with dark cop« 
per red. It is opake j of a curved foliated fraAure, gives fire plentifully with fteel; 
(pccific gravity from Z^SS^ ^^ 3-434- 

The colour of the latter is yellowifli, greenifliy or gc^en yelkyw, refiefting a white, 
grey, or yellow;^ of a metallic luftre, and in thin pieces fiighdy femitranfparent i its 
fradlure foliated; its hardnefs ufually inferior to that of the former variety; fpccific gravity 
a.882. At 141, IVedgw. forms a porcelain mafs. According to the analyfis of Gm^/m, 
contains Silex 4.37, Alumine i 79^ Magnefia uiT^ Oxyde erf* Iron 0.37. Found ufualJy 
in Serpentine. 

VARIETY I. AMORPHOUS. 

LXXXIX. a,aa I. Refplendent hornblende of a greyifh copper red colour, and 
foUated texture^ Labrador. 

XC. ay bb I. Of a light greenrfti grey colour, in dark green fcrpentine (Scbil-- 
lerjpar). Bajia^ Hariz. 

XCI. a,bb2. The fame, cut and poliihed. Same place. 

SPECIES xnr. basalt. 

Its colour is greyifh black, bluiflv or browniOx Uack^ on expofure to air acquiring 
a reddiih brown, from the oxydadon of its iron. It is opake; of a fine fplintery 
fradkurej gives fire difficuldy with ftecl; fpecific gravity from 2.864 to 3.C00. It oc- 
curs in columns of different fizesy the number of fides varying from three ta nine ; 

fometimes articulated, fometimes^.with fimple tranfyerfe feftiom or joints> and fixquendf 

c entire^ 
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entire. At loo^ JVedgw. it melts into a black compaft gTais. According to the ana« 
lyfis of Bergman^ it contains Silcx 50, Alumine 15, Carbonate of Lime 8, Oxydc of 
Iron 25, Magncfia 2. Its chief varieties arc Bqfalt properly fo called, T^rap^ fVacken, 
Mulleftj Kraggy &c. differing from each other in form, texture, fpecific gravity, and 
fufibility. Bafalt is found no where in more numerous and perfed columns than at the 
Giant's Caufcway on the north coaft of Ireland, and the corrcfponding coaft o( Scotland. 

VARIETY I. OF PARTICULAR SHAPES. 

XCII. a I. Portion of a trihedral bafaltic column internaUy of a bluiih black co^ 
lour, externally of a brownifli ochry appearance. (^aft of Antrim^ Ireland. 

S^CIII. a 2. The fame, with irregular faces. " Vicentme Terriiories. 

XCIV. a 3. The fame, cut and polilhed on one fide. Monte Bolea, Ferone/t. 

XC V. s 4. In a rounded fragoient c^ the lame colour and texture, cut and polled. 

Near CaJH. 
h. Tabular. ' 

€. Lenticular. 

VARIETY IL AMORPHOUS. 

XCVI. a I. Bafalt of a dark liver brown colour mixed with green, with a vein of 
grcenifli grey lime-done. Fabian, Sweden. 

XCVII. a 2. Of a bluilfa black colour and fine grain. Coafi of Antrim, Ireland. 

XCVIII. a 3* Of a blackifh grey cdour, and coarier grain. 

Arthur's Seal near Edinburgh. 

XCIX. h I. Of a bluifh black colour, and coarfc grain 5 {Rowley Rag.) Stajfordfh. 

Found by Dr. Withering to confifl: of Silcx 474, Aluniinc 304, Oxydc of Iron ao. 

PhU. Tranf. 1782. 

C. b 2. Of a reddHh brown colour, extremely hard and compaft. Near Edinburgh. 

CL 3 3. Of a coarfer texture and greenilh grey colour. IJle of Bute. 

CII. ^ 4. Of a blackifh grey colour, coarfe grain, and extremely hard, Derbyftnre. 

cm. ^5. Of a bluiih grey colour, and coarfe earthy texture, inclofing irregular 
nodules of white calcareous fpar. {I'oadfton^) Same fUut. 

J - CIV. b 6, 
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CIV. h 6. The fame, of a chocolate brown colour, cut and poHflied. Same place. 

CV. b 7. Of a rcddifli grey colour {J^ragg) inclofing rounded maffes of zeolite. 

Antrim. 



CVI. b 8. The fame, of a redder colour. 



Same place. 



SPECIES XIV. CALF. 

^arry Stone of Dublin. 

This (lone is defcribed by Mr. Kirwan as follows : its colour dark greyifh blue, inter- 
fered with veins of white calcareous fpar j opake ; of a fine fplintery frafture, fplitcing 
eafily into large flags ; yields with difficulty to the knife i fpccific gravity from 2.646 
to a. 70. It gives a white ftreak, eflFervefces with mineral acids, and, when breathed on, 
has an earthy fmell. At 130 TVedgw. melts into a black compaft glafs, and contains 
50 per cwt. of Carbonate of Lime, the remainder Alumine, Silex, and Iron. ■" 



VARIETY I. 



AMORPHOUS. 



CVII. a I. Calp of a bluifh black colour, having its furface covered with minute 
brilliant cryftals of cubic pyrites. County of Dublin, Ireland. 

SPECIES XV. ARGILLACEOUS SCHISTUS. 

Slate, Ardoi/e^ Fr. ^bon Scbiefer, Germ. 

Its ufual colours are bluifh, greenifli, greyifh^'or reddilh purple, fometimes in ftripes 
or fpots. It has frequendy a fmall degree of luftre, arifmg fi-om interfperfed glimmering 
particles, with a very flight femitranfparency. Its texture is flaty, compofed of laminae of 
various degrees of thicknefs, ftrait, curved or undulating. It generally yields eafily to 
the knife, and is never fo hard as to give fire with fteel. Its (pecific gravity varies 
from a.67 to 2.88. Moft varieties imbibe water, but in very dificrent proportions. 
The chief are Argillitey KUlas, Graphotite i all which are found in confiderable (Irata. 



VARIETY I. AMORPHOUS. 
CVI 1 1, a^ b^ c. Argillaceous fchiftus in flabs of diflPerent colours. 
CIX. d I. Of a bluifli black colour and foft texture. 



Saxony. 

ex. d a. 



J 



.J^^m^t 
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ex. di. Of a black colour and fofter texture {Grappolite). Saxony. 

The hardnefs of this variety fcarcely exceeds that of chalk j fpecific gravity 2.70 i 
when powdered it efFervefces with acids. 

CXI. ^3. Of a greenifli grey colour, micaceous, and inclofing cubic pyrites. Scotland^ 

CXII. ^4. In a*^oli(hed flab of a greyifli blue colour. Weftmor eland. 

CXIII. 1/5. Of a bluifli black tolour, impregnated with alum {Aluminous Schtfius)^ 

Redecbambach. 

CXIV. d 6. The fame, of a flelh red colour. ffl>itiy. 

SPECIES XVI. NO VACULItE. 
Turkey Hone. Pierre h rafoir, Fr. Wetzftein^ Germ. 

Its colour is greenifli grey, or pale greyiffi yellow, of a flight degree of luftre and 
iemitranfparency; texture in large maflfes flaty; occafionally hard enough to afford 2t few 
fparks with ftcel. It has generally a flightly unftuous feel, and fomecimes cffervefces 
with acids. Specific gravity from 2.609 to 2.955. At 120 TFedgw. it cither hardens 
or melts into a porous enamel. Found in large mafles* 

VARIETY I. AMORPHOUS. 
CXV. a I. Novaculite of a pale greyifli yellow colour and fine grain. Turkey. 

SPECIES XVIL SULPHATE OF ARC ILL. 

Native Alum. Sulphate d'Alumine, Fr. 

Is found either cryftallifed, or in delicately white or yellowifti white capillary fila- 
ments of a filky luftre, or forming incruftations on lava, or in fofc amorphous maflcs 
with a fomewhat greafy feel, or difperfed through marfliy foils or fands, or impregnat- 
ing argillaceous (chiftus or foflil wood, or in folution. It is charafterifed, when pure, 
by its aftringent tafte, ready folubility in water, and the regular oftohedral form of its 
cryftals. Its contains Aluminc 18, Sulphuric Acid 19, Water 63. 



VARIETY I. CRrSTJLLISED. 



#. In regular bdobedrons. 



CXVI. b i; 
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CXVI. i I. In capillary filaments of a white colour and fiflcy luftre, on grey aki 
minous fchiftus. Siahlberg. 



CXVII. b 2. In long detached filky filaments. (Ilaar/alz^ Germ.) 



Sicilj. 



VARIETY II. AMORPHOUS. 

Mountain Butter. 

VARIETY III. IN SOLUTION. 



GENUS VI. 



SILEX. 



KiiJcUrde^ Germ. 

This earth is never found naturally in a ftatc of perfcft purity. It may however 
be procured fo artificially by fufihg |)owdered quartz with three or four tiroes its weight 
of either of the fixed alkalies^ difiblving the mafs in water^ and precipitating the eardi 
by adding any ^ the mineral acick in ezcefs, and afterwards walhing the precipitate in 
diftilled water. It may alfo be procured by digefting quartz, or any other natural form 
of filcx in the nitric acid, by which all heterogenous fubftances are taken up and the 
pure filex left undiflblved. In this ftate it is white, infipid, of a dry harfh feel, and 
does not become plaftic on mixture with water. Though commonly fuppofed to be 
infolublc in water, it diflblves, according to Kirwan^ in i ooo times its quantity of this 
fluid after precipitation from alkaline folutions. It is not a£ted on by any of the acids 
but the fluoric. In the humid way it diflblves in fix times its quantity of either of the 
fixed alkalies, and in the dry way. is capable of combining with them in any proportion. 
It melts with foda with effcrvefccnce, with borax flowly and without effervefcence, more 
difiiculdy with microcofmic fait. It combines alfo by fufion with mod of the metallic 
oxydes, elpccially thofe bf had. By itfelf it is incapable of being fijfed even in the 
tnoft intenfe degree of heat. Many of the compounds of this earth arc remarkable 
for their hardnefe, tranfparcncy, and Iiiftire. 

SPECIES I. DIJMCfND. 

The diamond is the hardefl:, mod tranlparent, and brilliant of all mineral fub- 
fiances. It is ufually without colour, but is found occafionally, black, yellow, green^ 
blue, brown, or greyj its medium fpecific gravity 3.521. It occurs either in flat- 
ted or rounded grains> or regular o£tohedrons or dodccahedronsi with their varieties, 

and 
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and fomctimes in cubes. Its texture generally laminated, but fometimes irregularly fibrou?. 
Like the other gems, it becomes eledlric on being rubbed, and phofphoric on expofure to 
the rays of the fun. It differs, however, according to modern experiments from the other 
precious ftones, in being wholly inflammable, and convertible, by union with oxygen, into 
carbonic acid. It is found in the provinces of Golconda and Vifapour in the Eaft-Indies^ 
and in Brqftl^ cither in the beds of torrents, or in yellow ferruginous earth, binder quartzofe 
or fandftone rocks. 

VARIETY I. CRTSrALLISED. 
\. a I. In atranfparent colourlefs reftangular oftohedron. Golconda. 

II. a 2. In detached 24 fided cryftals of different fizes and colours. 

R. deL. PL 3. Fig. 17, 18. Golconda and BraftL 

b. In dodecahedrons and their varieties. 

c. Indeterminate. 

SPECIES II. SAPPHIRE. 

The ufual colour of this gem is fome (hade of blue, but it occurs alfo of a yellow 
and red colour, and fometimes, though rarely, green. Its figure lengthened hexhe- 
dral pyramids applied bafe to bafe ; its fradure foliated ; hardnefs 17, the diamond being 
cftimated at ao; fpecific gravity about 3.991. It produces a fingle refradkion like the 
diamond. It is infiifible, and commonly prefcrves its colour in the moft intenfe furnace 
heat, but by means of oxygen gas is reducible to an enamel. It is found in various parts 
of the Eaft'Indies^ but principally in the ifland of Ceylon^ and contains, according to 
Bergman, Alumine 0.58, Silex o.35> Carbonate of Lime 0.5, and Oxyde of Iron 0.2. 

VARIETY I. CRTS^ALLISED. 



a. In lengthened hexhedral pyramids joined bafe to bafe. 
R. de L. PI. 6. Fig. ^g. 

III. ^ I. In poliihed fpecimens of different colours. Per/ia and Ceylon. 

SPECIES III. "TOPAZ OF BRAS I L. 

The colour of this ftone is golden yellow inclining to orange, fometimes however 
moch paler, and even almoft white. Its figure the tetrahedral rhomboidal prifm termi- 
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naccd by tetrahedral pyramids ^ its fradture foliated; refra£bion double; hardnefs i6i 
ipecific gravity 3.536. When heated it becomes red. At 160 fTedgw. it is fufiblc per 
j€. It is vitrifiable by borax, and by oxygen gas convertible into an enamel. It is pro* 
aired from Br^l^ but has not yet been analyfed. 

VARIETY I. CRTSryiLLISEV. 

IV. a T. In tetrahedral rhomboidal prifms terminated by tetrahedral pyramids, of dif- 
ferent (hades of colour and fize. Brafil. 
R. de L. PL 5. Fig. 20. 



V. a a. Fragments of large cryftals of the fame. 
h. Indeterminate. 



Sana place. 



SPECIES IV. <rOFAZ OF SAXONT. 

The colour of this is paler than that of the former, being generally of a wine y^ow ^ 
its fradure alfo foliated; its hardnefs 14; fpecific gravity 3 •564. It occurs in tetrahe- 
dral rhomboidal prifms terminated by dihedral fummits. When heated it becomes white. 
At 1 60 Wedffv. it cracks, and by oxygen gas b converted into ^ enamel It is found 
generally with cryftallifed quartz at Scbnekenftein in Saxtrnj^ and, according to the analy& 
offFdgM, contams Silex 52, Alumine 44, Lime 2, Oxyde of Iron .03* 



VARIETY I. CRTSTALLISED. 

VI. a I. In tetrahedral rhomboidal prifms with dihedral fummits, and their modifi- 
cations. Scbnekenftein Voigbtland. 

R. de L. PI. 3. Fig. 77. 

VII. a 2. Portion of an unufually large prifm of the fame, of a pale yellow colour, 
having the apex of the pyramid deeply trunc^atcd. Same place. 

VIIL a 3. In fmall cryftals, with cryftallifed quartz, oa amorphous grey quartz. 

Same place. 

IX. b I. In rounded detached portions, fome poli(hed on the fizr&ce. Same place. 



X. b 2. The fame, of a ligluer colour, cut and polifhed. 



Sdune place. 



SPECIES 
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SPECIES V. BERYL OF SIBERIA. 

Agrees with the preceding in figure, texture, hardncfs, and, in (hort, in erery relpefl:, 
except with regard to colour, which is a pale fca grceo> inclining to blucw It is found 
in Siberia^ fomedmes in cryftals of much greater magnitude than thofe of the Saxon 
topaz. It has not yet been analyfed. 



VARIETY I. 



CRrSTALLISED. 



XL a I. ^ordon of a tetrahedral rhomboidal prifm, having its dihedral fummit 
deeply truncated. Sdthfen Eybenftock. 

R.deL.Pl. 5. Fig.T^. 



XII* b !• Portions of the fame, cut and polifhed. 



Same place. 



SPECIES Y\. RUBT. 

Of this ftone there are twa varieties, ^ SfmBe and the Balais^ both <fiffering from the 
oriental ruby of authors, which, from its form and hardnefs, appears to be only a fap* 
plnrc of a ruby colour. The Spmelle is of a bright red colour ; its fpecific gravity ac- 
cordii^ to Briffm 3.7600; its hardne^ 13. The Balais is of a pale rofe dolour; %eci- 
fie gravity 3*531 1; faardnefs alio 13. The texture of both is laminated; their 
figure the akiminiform odohedron with its modifications. On expofure to the mod: 
vioknt heat, even that of the fecus of a lens, the ruby undei^oes no alteration; but it is 
fiifible both with microcofinic &lt and boras^ with the latter without efiervelcence. 

According to Bergman's analyfis, it contains Alumine o^o. Silex 0.39, Lime o.op, 
Oxyde of Iron o.io ; by Klaprctb's, Alumine 76, Silex 16, lime i, Oxyde of Iron 3. 
Found in Perjia, Ceylon, and the Brafils. 

VARIETY I. CRYSTALLISED. 

XIII. a I. In detached oAohedrons of different fizes and their varieties. Oyloti. 
R. Je JL PI. 3. Fig. I. 

XIV. ^ I. Indeterminate portions of the fame. . Brafil. 



SPECTES VII. EMERALD. 

Smaragd^ Germ. 

The colour of the emerald is grais green of difierent {hades ; its hardnefs 12 ; fpecific 
gravity 2.775; its fiafture conchoidal ; .refradtoa double. Its cryftals ^SSamt die form 
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of truncated hexhcdral prifms, with their modifications. It melts at 150 Tf^edgw. into 
an opake colourlcfs mafs. The mineral alkali fufes it with difficuky, but it yields more 
cafily to microcofmic fait or borax. It contains, according to the analyfis of Bergmati^ Alu- 
minc 60, Silex 24, Lime 8, Oxydc of Iron, 6. Found chiefly in Peru. 

VARIETY I. CRTSTALLISED. 

XV. a I. In truncated hexhedral prifms, with white calcareous fpar, imbedded in a 
brownilh calcareous cement. Peru. 

R.deL. Pl./^ Fig, 18. 

XVI. a 1. A detached portion of the fame. Same place. 

XVII. b X. Smaller pieces of the fame cut and polifhed. Same place. 

SPECIES VIII. A^UA MARINE. 

Under this fpecies are included the Emerald^ Aqua Marine and Cryfolite of Siberia. Its 
colour is green^ grey ifh green or yellowy its hardnefs 1 1 ; (pecific gravity from 2.65 
to 2.722; fradure foliated; refraftion (ingle. Like the emerald, it occurs ia truncated 
hexhedral prifms with their varieties, which differ however from thpfe pf that gem in 
being longitudinally ftriated. W hen heated it decrepitates, but does not melt in a heat 
of x^QlVcdgw. The mineral alkali a6bs mod ftrongly upon it, borax very little, and 
microcofmic fait fcarcely at all. According to Mr. Bindbeim*s analyfis its conftituent 
parts are Silex 6.4, Alumine 2.4, Lime o.8, Oxyde of Iron o.it 

Found in the high mountains near Schlangenberg in Siberia. 

VARIETY L CRTSTALLISED. 

.XVIII. a I. Portion of a truncated hexhedral prifm, of a pale greenifli blue co- 
lour, longitudinally ftriated. Siberia. 

• XVIII. A large cryftal of the fame. Same place. 

XIX. a 2. Portions of the fame cut and polifhed. Same place. 

SPECIES IX. CRTSOLITE. 

The colour of this is mofl ufually yellowifh green, mixed with brown ; its hardnefs 
according to M. ^iji 10; its fpecific gravity from 3.34 to 4.41 ; fradlurc conchoidal; 
rcfiraftion double. It occurs in hexhedral prifms, terminated by hexhedral pyramids, 
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differing however from thofe of quartz in the mcalurcment of their angles. It is infufiblc 
at 1 50 Wedgw. but by oxygen gas is converted into an enamel Borax and microcof^ 
mic fait facilitate its fufion, but alkalis have little or no aftion on it. According to M. 
Arcbar^s analyfis it contains, Silexo.15, Aluminc 0.64, Lime 0.17, Oxyde of Iron 
o.oi. 

Found in the Eaft^Indies^ the Brafils^ and various parts of Europe. 



VARIETY I. 



CRTSrALLISED. 



XX. a I. In detached compreflcd hcxhcdral priftns with correfponding pyramids 
and their modifications. Red Sea. 

R. 4eL. PL 6. Fig. i'[,i%. 



XXI. a '2. The fame, in fmaller cryftals of a light yellow colour. 

XXII. a 3. In detached rounded nodules. 

XXIII. a 4* In portions, cut and polilhed. 



Brqfils. 
Same place. 
EaJi'Indies, 



SPECIES X. HTACINrH. 

The colour of this ftone is red, with various proportions of brown ; it is fometimes alfo 
found colourlefs; its hardnefs 12 or 13; fpecificgravityaccording to I>f/jf»^/i&fr/V 4.385; 
but according to fir^&» 3.6873; its furface fmooth; its frafture foliated; refrafticwi 
double. It is found cryftallifed in dodecahedrons with unequal rhombic iaces, confi- 
dercd by Delametberie as derived from the odlohedron. Some fpecimens melt at about 
1 60 PVedgw. Alkalis have no effeft on it, but it yields to borax and microcofmic fait. 

According to the analyfis of Bergman^ it contains Alumine 40, Silex 25, Carbonate 
of Lime 20, Oxyde of Iron 13. According to Klaprotb Jargon Earth 70, Silex 27, 
Oxyde of Iron, . 5, Lofe 4.5. Found in Ceylm and the brook E/pailly in the South oi France. 



VARIETY I. 



CRTStALLlSED. 



XXIV. a I. In dodecahedrons with unequal rhombic faces, of a dull grecnifli colour. 
R.deL. PI. 4.. Fig. 106. Ebinjlock. 

XXV. a 2. In lengthened tctrahedral prifms with tetrahedral pyramids, ofabrowni(h 
red colour. Qylcn. 

R. de L. PL 4. Fig. 1 14, 1 15. 



XXVI. a 3. Irregular fragments of the fame. 



Same place. 
XXVII. 
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XXVII. a 4. Portion of a large cryftal, cut and poli(hed. Smne place. 

XXVIII. a 5* Portions cut and polifhed. Bohemia. 

XXIX. i I. In fmall granular portions. Same place. 

XXX. b 2. In rounded portions of a pale brownilh yellow colour. Ceylotf. 

m 
\ 

SPECIES XI. HTACINrH OF VESUVIUS. 

The colour of the hyacinth of Vefuvau is gener^y a deep brown, or greenifh 
yellow ; its fpecific gravity 3.409 ; hardnefs 9 ; frafhire laminated. It occurs in tetrahedral 
prifms truncated at their edges, terminated by tetrahedral pyramids truncated at their 
fummits. It fufes into a greeniih fpongy glais. Its analyfis according to A&. Stucke 
is Silex26, Magnefia40, Lime 16. Oxydcof Iron 16. Found imbedded in the erupt- 
ed matter of volcanos. particularly thofe of Vefuvius^ SileAu and China. 



VARIETY I. CRrSTALLISED. 

XXXI. a I. In tetrahedral prifms truncated at their angles, terminated by tetrahedral 
pyramids truncated at their fummits^ of a reddiih brown colour, femitranfparent and 
^lendid on the furface, on a volcanic calcareous matrix intermixed with greeniih grey 
mica. Neighbourhood of Naples. 

R.deL. Pl.j^. Fig. 125, 

XXXII. a 2. The fame, in fmall cryftals, of a yellowifli brown colour, havbg the 
prifms very fhort, on a (imilar matrix. Same place. 

R.deL. PI. ^ Fig. 121* 

XXXIII. a 3. In large ^[gregated cryftals, of a brownifh olive green colour, with 
deeper truncations, on a white calcareous matrix without mica* Same place. 

R. de Li PL 4. Fig. 1 26. 

XXXIV. ^4. In fplendid cryftals, of a yello^^ifh brown colour, in a greeniih grey 
micaceous matrix. Sameplace. 

XXXV. a £. In larger and more fplendid cryftals, with thofe of the mica remark- 
ably perfefb. Same place. 

XXXVI. a 6. The fame, in long prifmatic cryftals, very fplendid and ftriated on 
thefur&ce, on a micaceous matrix. Sameplace. 

± XXXVII. 
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XXXVII. a 7. In numerous cryftals, nearly of the fame colour and configuration 
with the former, but more confiifedly aggregated, and the mica of die matrix dif- 
tinaijr cryftallifcd. Same place. 

XXX VIIL a 8. The fame, widi grecnifli brown cryftallifed fchorl, in yellowifh 
vdcanic limcftone, intermixed with white quartz. Same place. 

• 

XXXIX, a 9. In tranfparent colourlefi quadrilateral cryftals, with greenifli mica, 
on an afli coloured . volcanic limeftone. Same place. 

XL. a 10. The fame, in more numerous and perfeft cryftals. Same place. 

R.de L.Pl.^ Fig. 114. s ^ , 

XLI. a II. In large cryftals of a dark brown colour, the mica of the matrix of a 
green colour and fplendid. Same place. 

XLII. a 12. In flatted polyhedral cryftals, of a yellowifh brown colour, withgreenifh 
mica, on white calcareous fpar. Same place. 

XLIII. tf 13. In a ioKtary quadrilateral cryftal, of a reddifh brown colour, trun- 
cated at alf its longitudinal borders, and without pyramid, implanted in a whitifti gra- 
nular calcareous matrix, intermixed with grey mica. Same place. 

XLIV. a 14. The fame, in larger prifms with their pyramids deeply truncated, on 
a fimilar matrix. Same place. 

XLV. a 15. In larger prifms of the fame colour, with brown cryftallifed mica, in 
greyifti limeftone. Same place. 

XLVI. a 16. In fmall tran^arcnt cryftak, of a topaz-yellow colour, lining irre- 
gular cavides in a brown fparkling volcanic micaceous matrix* Same place. 

XLVII. a 17. In fplendid fuboftohedral cryftak, ot 2l grcenilh yellow colour, and 
truncated obliquely, on a greyifli calcareous matrbc mixed with quartz and greenilh mica. 

Sameplace. 

VARIETY II. jtMORPHOVS. 

XLVIII. a I. In irregular maffes, of a darkydlowiih bro^im cotour, interfperfed 
through a dull afti-coloured calcareous matrix. Same place. 



SPECIES 




- ' '. * 



< 7* ) 

SPECIES XII. OLIVIN. 

The colour of this ftone is brownifh or reddifh green inclining to yellow, or greyifh 
green, becoming, when withered, of a brownifli yellow j its hardnefs 9 j Ipecific gra- 
vity 3.225. It aflumcs when cryftallifcd the form of hexagonal prifms, but is more 
commonly found in roundifh grains in Bqfdt or Trap $ fometimes in large mafles. It de- 
compofcs readily on cxpofure to the air, and at 1 60 Wedguo. is fufible into a greenifh 
enamel. It may be diftinguiftied from the cryfolitc by its being a6bed on by nitric 
acid. According to the analyfis ofGmelin, it confifts of Alumine 40, Silex 54.1, Oxyde 
of Iron 4; but 2LCC0Tding to Klaprotb, it contains Silex 48 — J2, Magnefia 37, Lime 2, 
Oxyde of Iron 10 — 12. 

VARIETY I. CRTSrJLLISED. 
a. In hexagonal prifms. 

VARIETY 11. AMORPHOUS. 

a aa. In large mafles. 

XLIX. a bb \. Of a pale yellowifh green colour mixed with olive brown, in an irre- 
gular cryftalline Ihattery mafe. Hejfe. 

L. a bb 2. In fmall fpccks or grains of the fame colour, interfperfed through dark 
grey bafalt. North Coaji of Ireland. 

SPECIES XIIL GARNET. 

The colour of the garnet is generally of a deep red verging to violet, but frequendy alfo 
olire green, brown or black, feldom ycUow. Its hardnefs from 9 to 145 Ipecific gravity 
from 3.63 to 4.18 i fradure foliated; refraftion double. It occurs in dodecahedral cry- 
ftals with rhombic faces, and their varieties. It is fufible per/e at 136 fFedgw. into an 
opakc dark grey fine grained porcelain. Alkalis fufe it with difficulty, borax and micro- 
cofmic fait convert it into a green or black glafs. The component parts of this ftone 
are Silex, Alumine, Lime and Iron, the proportions varying in different fpecimens. 
According to Orchard's analyfis it contains Silex 48, Alumine 30, Lime 11, Oxyde 
of Iron I i according to JVeigleb, Silex 364, Lime 308, Oxyde of Iron 287. 

It fs commonly found in Scbijio/e Mica or Gnei/s^ more rarely in ArgilUtcs ov Granite. 
The brighteft coloured garnet comes firom Bohemia. 

vXriet Y 
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VARIETY I. CRrStALLISED. 

LI. a \. In a detached dcxlecahcdron with rhombic feces, of a brownifli red colour, 
R.deL. PL 4. Fig. 106. Siberia. 



LU. a 2. The fame, in fcnaller cryflals* 



Tyrol. 



LI II. a ^.^ In numerous (mall cry dais, of the fame colour and figure, imbedded 
in (ilvery fchiftofc mica. Ifaly. 



LIV. a 4. The fame, imbedded in a greenifh fchiftofe mica. 



Hungary. 



LV. a 5 • The fame, in a green micaceous matrix, lefs fplendid than the former. 

Norway. 

LVI. a 6. In very aggregated (emitranfparent dodecahedral cryftals, cemented toge- 
ther by white indurated talc. Salzbourg. 

LVII. a 7. In fmall femitranfparent dodecahedral cryftals, of a pale reddifh brown 
colour, aggregated into an irregular mafs. Bohemia. 



LVIIL aZ. In detached irregular cryftals. 



Tyrol. 



LIX. a 9. In aggregated dodecahedral cryftals^ of a pale green colour. 

Ebrenfriederfdorf., 

LX. a 10. In a detached dodecahedral cryftalj truncated at all its borders^ and co<- 
vcred with (ilvery mica. Stiria. 

R. dc L. PL 4. Fig. 107. 

LXL a II. The fame, in numerous fmall cryftals, imbedded in dark green indu* 
rated talc. Stenbrtuk. '' 

LXII. b I. In fmall loofe cryftals, red and tranfparent, with 24 trap^oidal feces* 
R. de L. PL 4. Fig. 1 10. Saxony. 

LXIIL b 2. The feme, in fmall opake cryftals, imbedded in a (hining bronze- 
yellow micaceous matrix. Italy. 

LXIV, b 3. In fmall opake detached polyhedral cryftals, of a dull reddifli brown co- 
lour. Sileja. 

. L LXV. 
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LXV. CI. In fmall tranfparent rounded cryftals of a bright red colour. Augfherg. 

LXVI. c 2. The fame. Bohemia. 

LXVII. / 3* In detached irregularly rounded cryftals^ opake and having a coating 

of gold-coloured mica. Scotland. 

« 

LXVIII. c 4* The fame, imbedded in a matrix fimilar to the coating of the former. 

Same place. 

LXIX. c 5. In irregular cryftals, of a reddifh brown colour, imbedded in filvery 
micaceous fchiftus. Tranfylvania. 

LXX. c 6. The fame, in loofe fragments. . Bohemia. 

s 

VARIETY 11. AMORPHOUS. 

LXXI. ax. In a compadl polilhed flab, of a yellowilh red colour, femitranlparent 
aAd (potted with mica. Bohemia. 

LXXn. a 2. In fmall (emitranfparent cryftals, of a bright red cobur, imbedded in a 
thin plate of dark green ierpentine, cut and poliftied. Sil^a. 

LXXIII. a 3. The fame, imbedded in prafe. Sweden. 

LXXI V. a 4. In tranfparent portions, of a red colour inclining to violet, cut and 
polilhed; (Syrian Garnet.) Syria. 

LXXV. a 5. The faffie, of a deep red colour. Bohemia. 

LXX VI. a 6. The &me, of a brownifti red Someplace. 

h. Foliated. 

€. Slaty. 

SF^ECIES XIV. WHITE GARNET. 
Ve/iivian, Kirw. Leudte, Wern. 

This occurs in fmall white, or greyifli white, opake, and generally friable cryftals, from 
the fize of a pin's head to that of a fmall nutmeg, with 24 trapezoidal faces ; its hardnefs 
from 8 to 9 5 fpecific gravity 2.464. It is fufible per Je by the blow-pipe, difficuldy 
witlr alkali, borax, or microcofmic fait. It contains, according to the analyfis of Bergman^ 

Silex 



4 
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rf I 



» ' '^.i^ 



( li ) 

Silex 55, Aluminc 39, Lime 6; but according 'to Klapr^tbj Silcx 54, Alu- 
mine 23, Potafli 20 to 23. By fomc it has been confidered as a variety of zeolite. 
Found in the lava of Vejuvius and other volcanos, alfo in the gold ores of Peru^ and in 
fome granites of the Pyrenees. 

VARIETY I. CRYSTALLISED. 

LXXVII. a\: In friable cryftals of a dull white colour, imbedded in a purpli(h in- 
durated argillaceous cement, Vefuvius. 

LXXVIIL a ^. The fame, in larger cryftals, in a more ponderous and indurated 
cement of a greenifh colour. Same place. 

SPECIES XV. TOURMALINE. 

The colour of this ftonc is generaUjr dark brown, but often nearly of a hyacinth redl, 
fometimes verging to the olive green or dark green, or even blue. It occurs in tranf- 
parent prifms, with three, fix, or nine fides, terminated by trihedral fummits i its fi^fturc 
laminated ; refi'aflion double ; hardnefs from 9 to 1 1 ; fpecific gravity from 3.05 to 3.15./ 
When heated to about 200 Farenb. it becomes eledlric. It is ftifible per Je with in- 
tumefcence, forming a whitifti fpongy enamel. Mineral alkali, borax and microcofmic 
fait fiife it, though with difficulty. By Bergman*s analyfis it yields, Silex 34—40, Aluminc 
28 5— 42, lime 10— 1 5, Oxydc of Iron 5 — 9. Found in granite and other rocks in QX' 
Ion, Brafil, and the j^s. Tbofe from ZiUertbal are imbedded in fteatite. 

VARIETY I. CRTSTALLISED. 
a. In ftriated prifms with 3, 6, or 9 fides, and trihedral fummits. 

LXXIX. b 1. In detached pordons of ftriated prifms> of a dark brown colour, femi« 
tranfparent and eleAric. TjroL 

LXXX. t 2. The fame, fiafialler and more traniparent. Someplace. 

LXXXI. 33. lo detached tranfparent portions of a brown colour and eleftric. 

Ceylon. 

SPECIES XVI. SCHORL. 

This differs principally fcoai the forfDcr io being of a black colour, opake and Icfs 
eledric when heated. The figure of its cryftals is the fame. Heated to rednefs it ac- 

L 2 quires 
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quires by coding abrownifli red colour. At 127® fFedgw. it is converted into a 
brownifli black cnanncl> and becomes redder on increafing the heat» Found chiefly in 
quartz and granite. ^ 

VARIETY I. CRrSTJLLISED. 

LXXXII. a I. In portions of large trihedral prifois, ftriated and opake, of a black 
colour^ with convex planes^ imbedded in a tranlparent cryftal of quartz. Marienberg. 

LXXXIIL a a. In large ftriated trihedral prifmsj of a black colour, croffing each 
other in various directions and cemented by white quartz. Bohemia. 

LXXXIV a 3. In long ftriated trihedral prifms^ blackj opake and Ihimng, truncated 
at their extremities and imbedded in green talc. TjrcL 

LXXXV. a 4. in flender trihedral prifins, of a black colour^ and truncated at their 
funHnics» with yellowiih indurated calc^ on grey ({uartz. 



LXXXVI. 3 I. In flender indeterminate prifnis> divergjing fix>m different centers^ and 
with brown fpathofe tin ore. ^ ComwaU. 



LXXXVn, i 2. In detached portions of hrgp ftriated irregular prifmsj of a fliining 
black colour. Mad^gafcar. 

LXXXVIIL i 3. In flender ftriated rhomboicbl neecfle-like ayftals^ truncated at 
their extremities^ implanted in various directions on dark grey quartz* Saxmrf. 

LXXXIX« b 4* Blackj fliining, of a ftriated texture^ imbedded in white quartz. 

Cornwall. 

XC. h 5. In fmaller ftriac, in a fioular matrix. Saxm/. 

XCI. ^6. Of a dark brown colour, compofed of divergii^ ftriac, aggregated into 
an irregular mafs. Bohemia^ 

XCII. b y. The fame, in fmall needle-like divei^ng prifins intermixed with quartz. 

Same place. 
XCI 1 1 ^ 8. In aggregated prifms^ of a dark reddifli brown colour, intermned with 
filvery mica. Same place. 

XCIV. b 9. In flatted diverging prifin$, of a dark greenifli colour^ with a flight 
degree of femitranfparency, imbedded in a grctnifli nucaceous matrix. Vejiivms. 

XCV. 
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XC V. * 1 o. In Iarge> opake, ftriatcd prifms, of a browniih red colour and metallic 
luftrcj with white opake quartz and greenifh mica. {Titanite.) 

Bonitz^ in Lower Hungary^ 

X.CVI. CI. In fmooth trihedral prifms of a black colour> bevilled at their edgeSj 
and imbedded in greeni(h grey talc. Salzhurg. 

« 

XCVII. c 2. In long fmooth hexhedral prifms of a black colour^ imbedded in com- 
pact dark bronze-coloured mica. Sweden* 

XCVIII. c 3. Portion of a large hexhedral prifm truncated at all the cdges» of a 
dark brown colour^ impcrfe£Uy ftriated on the furface. Someplace. 



XCIX. c 4* In detached portions of a black colour. 
R. de L. PL 4. Fig. 97. 



Tyrol. 



The four laft fpecimens^ being fmooth on the fur&ce, ought perhaps^ in ftridnefs of ar- 
rangementj rather to be confidered as Hornblendes^ but in no other relpeft do they appear 
to differ from Schorls. 

C. ^ 5. In deuched comprefled hexhedral prifmsj ibme finglcj others united tranf- 
verfelyi opake and of a dark brown colour. {Crofs Stone.) Brittimf. 

R. de L. PL 7. Fig. 40, 41. 

CI. c 6. The iame> in numerous cryftalsy imbedded in bluifli indurated ochry fchif- 
tus. Same place. 



SPECIES XVII. THUMERSTEIN. 

Schorl Violet, Fr. . 

Its colour is generally violet, but when coated or impregnated with chloritCj greenifh 
or pearl grey. It occurs in comprefled rhomboidal parraUelopepids^ of a laminated texturc> 
and ftriatcd on the furface. Hardnefs from 9 to 10 ; fpecific gravity 3*295. When heated 
a litde abovd rednefs it fwells and foams like zeolite, and at laft melts into a hard black 
enamel. It contains, according to Klaprotb^ Silex 52, Alumine 25, Lime 9, Oxyde of 
Iron 9, Magnefia i. 

Found in moft primiuve mountains, particularly the <^j> Pyrenees, and Mount Atlas. 



•^ 
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VARIETY I. CRTSrJLLISED. 

Cl\. a I. In violet coloured femitranfparcnt compreffed rhomboidal parallelopepids, 
yiiih ftriated &ces, and having one edge on each face flighdy truncated. Bauphini. 
IL.deL. PL 4. Fig. ^6. 



-CIIL a 2. The famej more deeply truncated and rather paler. 



Same place. , 



CIV, a 3. In larger cryftals, having a double truncation on one fide, with tranfparent 
fckTpar, on greenifli hornblende. Same place. 



CV. a 4. The fame, incruftcd with green chlorite* 
CVI. a 5. The fame, of a paler colour, 
b. Indeterminate. 



Same place. 
Same place. 



VARIETY II. AMORPHOUS. 

SPECIES XVIII.. SCHORLirE. 

Scborlartiger Beryll, Wem, 

The tdk>ur of which is greeniih white, ibmetimes indining to ydlow, with a (light de- 
gree of tranfparency -, its frafhire fomewhat foliated ; hardnefs from 9 to 10 ; fpecific gravity 
3.530. Infufible at 168 Wedgw. and unalterable by heat. According to Klapwrotb it 
contains, Silex 50, Alumine 50. Found generally in irregidar oblong maflfes or columnsj 
in a mixture of quartz and mica, 

VARIETY I. CRTStALLISED. 

CVII a I. In (Iriated columns, of a purplifh white colour, imbedded in a mixed 
mafs of cry ftalHfed mica and quartz. Found in a tin mine at Akenberg^ Saxon)/. 

Cym, ^ a« A finaller Specimen of die fame, of a whiter colour. Someplace. 



SPECIES XIX. RUBELLirE. 

The colour of tliis done is crimfon or peach-red. It occurs in femitranlporent aggre- 
gated hexhedral prifms, terminated by trihedral rhomboidal pyramids^ with a rough fur- 
face. 
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face, and fibrous texture. Its hardnefi loj fpccific gravity 3.1. It is infufible ferje^ 
and rcfifts alkalis, borax, and microcofnnic fait. When heated to rcdnefs it becomes 
fnow white. According to Bindbeim'^ analyfis it contains, Silcx 57, Alumine ^S^ Oxyde 
of Iron and Mangaiiele 5. Found in Siberia. 

VARIETY I. CRTSrALLISED. 
a. In diverging flriated prifms with trihedral fummits. 

SPECIES XX. AMErHTSr. . 

The colour of the amethyft, which is by feveral authors confidered as a variety of rock 
cryftal, is violet blue of different degrees of intenfity. When cryftallifed it ufually occurs 
in hexhedral prifms with correfponding pyramids. It is more or lefs tranfparent, and 
caufes a double refraction. Its fra6ture generally conchoidal, Ibmetimes fplintry or 
coarfely fibrous. It gives fparks very plentifuUy with fteel. Its ^>ecific gravity from 
a.651 to 2.657. It is infufible at 160 Wedgw. but lofes its colour and becomes (hivery, 
and by the afTiftance of oxygen gas may be converted into an enamel. According to Ac-- 
bard it conta\ns, Alumine 60, Silex 3O9 Lime 8.22, Oxyde of Iron 1.66. 

Found principally in Hungary ^ Germany^ Swedett, Mexico, and Ceylon. 

VARIETY I. CRTSTALLISED. 

CIX. a 1. In fhort tranfparent hexhedral prifms with correfponding pyramids, par- 
tially frofled with minute cryftals of ycUow pearl fpar, on the furface of an amorphous 
mafs of the fame. Hungary. 

R. de L. PI. 6. Fig. 22, 23. 

ex. a 2. In hexhedral pyramids of a deeper colour, with very fhort correfponding 
prifms, lining the hollow of a flinty nodule. Oherftein. 

CXI. a 3. The fame in fmaller cryflals. Someplace. 

CXIl. tf 4. /In large aggregated hexhedral pyramids. Same place. 

CXIII. b \. A polifhcd flab of white quartz, on the fur&ce of which appear the in- 
verted pyramids of amethyfline cryftals. Hungary. 

CXIV. b 1. In a confufcd cryflallinc mafs, filling the hollow of a portion of a flinty 
nodule cut and poUfhed. Oberftem. 

7 VARIETY 
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VARIETY ir. ' jiMORPHOUS. 

m 

CXV. a I. Amethyft forming veins in a flab of white quartz^ cut and polilhed. 

Saxony. 

CXVL b I. In an irregular mafs cut and poliflied on one fide. 
CXVII. b 2. In detached portions cut and polifhed. 

SPECIES XXI. QUARTZ. 

Under this head are comprehended the mountain or rock cryflal, and quartz commonly 
fo called. It occurs either without colour^ or of a white^ greyiflij reddi(h> yellowiflij 
greeniflij browni(hj or blackifli colour^ with more or lefs tranfparency. Its form when 
cryftallifed the dodecahedron with triangular faces, or double hexhedral pyramid with 
or without an intermediate prifm ; its frafture vitreous, often fplintery j refradtion double 5 
fpecific gravity from 2.64 to 2.67. It is brittle^ and gives fire plentifully with fteel. It 
is not a£ted upon by any acid except the fluoric. It is infufible ^^, and by the aflift- 
ance of oxygen gas is merely foftened ; but yields to alkalis with effervefcence, to borax 
flowly and without effervefcence. According to the analyfls of Bergman it contains, 
Silex 93, Alumine 6, Lime i. It is found every where in great abundance, being a prin- 
cipal conftitueat part in the compofltion of primidve rocks. 

VARIETY I. CRTSTALLISED. 

CXVIIL a I. In tranfparent double hexhedral pyramids, covering the furface of red 
hematite. Lancajhire. 

R. de L. PI. 6. Fig. 1 9. 

CXIX. a 2. The (ame, in fmaller cryftals, opake and of a red cornelian colour^ 
fome of the cryftals having fliort intermediate prifms, imbedded in red gypfum. 

R. de L. PL 6. Fig. 19, 21, 22. Compq^eUay Spam. 

CXX. tf 3. In opake detached cryftals of the lame flgure, of a b'rownifli and white 
colour. Himgary. 

R. de L. PI. 6. Fig. 19, 20. 

CXX I. a 4. In fmall brilliant and tranfparent cryftals of the fame figure. 

Marmarocb^ Hungary. 

CXXIL a 5. In .detached tranfparent cryftals with longer intermediate prifms; 

Briftol. 
CXXIII. 



» 
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CXXni. a 6. The fame, femltranfparent, fcabrous and of a whicUh colour, form- 
ing a fmall irregular group, intcrfperfcd with grey anrimonial ore. Hungary. 

. CXXIV. a 7. In' fmall tranfparcnt cryftals of a reddilh colour, with red hematite, 
in ferruginous petrofilex. Brijiol. 

CXXV. a 8. In larger detached cryftds, femitranfparent, having a violet tinge. 

Buxton^ DtrhyJhWe. 

CXXVI. a 9. In ftill larger detached cryftals of a whitiflt colour. Hungary. 

CXXVII. a 10. In fmall opake cryftals of a brownilh yellow colour, on an aggre- 
gated ma& of the fame. Brijiol. 

CXXVIII, fl II. In longer prifmatic cryftals aggregated into an irr^jular group, 
and incrufted on the furface with white calcareous fpar. Hkngary. 

CXXIX. a 12, In a folitary cryftal with a long intermediate prifm, opake and of a 
black colour, Bohemia. 

CXXX. a 13. In detached tranfparent hcxhedral prifms, with oblique trihedral 
lummits. Cornwall. 

CXXXI. a 14. The fame, in fmaller cryftals, forming a group on grey quartz, 
intermixed with yellow pyrites. Cornwall. 

CXXXII. a 15. In a detached tranfparent hexhedral prifm, terminated by anhex- 
hedral pyramid, and enclofing numerous needle-like cryftals of green tranfparent fchorl. 

Bareges, Pyrenees. 

CXXXIII. a 16. The fame, of a fmaller fize, ihattery internally, and (lightly im- 
pregnated with chlorite. Daupbinf. 

CXXXIV. a 17. In tranfparent detached hexhedral prifms, terminated by trihedral 
pyramids with pentagonal faces, internally cellular and containing fmall drops of water. 

Hungary. 

CXXXV, 018. In tranfparent hexhedral prifms with irregular pentagonal pyramids, 
forming a group on white quartz, the cryftals adhering laterally^ Hariz. 

CXXXVl. a 19, The fame, in fmaller cryftals, yarioufly inclined and tinged of a 
lopaz colour near their extremities. Bohemia. 
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CXXXVIL a 20. In aggregated pyramidal hexhedral cryftalsj corroded on their 
furfacc and incrufted with ycUow pyrites. Hungary. 

CXXXVIII. a 21. In tranfparcnt priftnatic hexhedral cryftals, impregnated with 
chlorite and projefting from ochry quartz. Daufbini. 

CXXXIX* a 224 In larger Batted cryftalsj alfo impregnated with chlorite and irre- 
gularly attached to and mortifed into each other. Same place. 

CXL. a 22* In ihort aggregated hexhedral prifms of a whitifh cobur^ with regular 
hexhedral pyramids. Cornwall. 

CXLL a 24. Portion of a large tranfparcnt hexhedral pyramidal cryflal penetrated 
by prifmatic fchorl. Savoy. 

CXLII. tf 25. In long hexhedral prrfms with oblique hexhedral fummttSj tranlparent 
and projefting in different diredtions from a matrix of ochry quartz. Dauphinh 

CXLIIL a a6. Forming an aflemblage of femitranfparent hexhedral prifinattc cryftals 
with hexhedral fummits^ impregnated with green chlof ite. . Same place. 

CXLIV. a 17, Compofed of itunute cryftals of a paler green colour than die fer- 
men Hungary. 

CXLV. a 2%. In long tranfparcnt diverging prifms^ terminated by oblique irregular 
lummits^and having their (urfaces covered by numerous fmaUer cryftals applied in a paral- 
lel diredlion^ with folitary rhombic cryftals of brown pearl fpar. Hungary. 

CXLVI. tf 2 9. In hexhedral pyramidal cryftals of a rcddifti unge, incrufted by mi^ 
nutely cryft;allifed yeUowifh browji calcareous fpar« SciemnUz. 

CXLVIL a 30. In fliort diverging prifmatic cryftals^ femitranlparenc and of a red-> 
difti cobur with yellow pyrites^ on galena. Hungary. 

CXLVIII. a 31. In hexhedral prifmatic cryftals incrufted widi minutely cryftallUed 
quartz^ on a matrix of white quartz. Saxony. 

CXLIX. a 22. In irregular traniparent flatted hexhedral cryftals^ many of them 
holbw and compofed of fuccefBve layers, forming a diverging group* ScbemnUz. 

CL. a 33* Semitranfparentj and of a white colour, forming a lengthened lingular 
pyramid, on die furface and parallel to the axis of which are implanted numerous (hort 
hexhedral prifmatic cryftals of quartz^ Hungary. 
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CLI. a 34. In fcmitranfpareni! ihort hexhedral priftns with hexhedral fummits, 
incrufted by cryftallifed calcareous fpar, on whice quartz intermixed with brown blende. 

Hungary. 

CLII. a 2S* Opake and of a milk white colour, forming a thick incruftation on 
rhomboidal calcareous fpar, the external furface irregularly cryftallifed in pyramids. 

Someplace. 

CLIII. a 36, In irregular prifmatic cryftals, capped on their fummits by a thick 
quartzy incruftation, and coated by fmall cryftals of tranfparent hexhedral truncated 
ponderous fpar, on whitifti indurated clay. Same place. 

CLIV. a 37. In tranfparent cryftals, grouped with black blende, large cryftals of 
galena, covered with yellow pyrites and minutely cryftallifed cream coloured pearl 
Ipar, on indurated talc. Same place. 

CLV. ^? 38. In a tranfparent hexhedral prifm and pyramid, cncloling a fmaller cry- 
ftal of the fame figure, rendered opake by a coating of white talcite. Schemnitz. . 

CLV I. ^39. In a folitary cryftal of a brownifti colour, having the pyramids applied 
to each other obliquely, with a (hort intermediate prifm. Bohemia. 

CLVII. a 40. In numerous prifmatic cryftals, incrufted on the furface with mi- 
nute ftiining cryftals of grey iron ore. jfl/ace. 

CLVIII. tf 41. Forming a tranfoarent cavernous mafs, having the fepta • covered 
by fmall hexhedral pyramidal cryftals X)f the fame, with yellow pyrites. Furftenberg. 

CLIX. a 42. In lengthened tubercles of a pale rofe colour, compofcd of fmaH 
pyramidal tranfparent cryftals, on fcmitranfparent quartz intermixed with white ponde- 
rous fpar. ^ Saxo}ty. 

CLX. a 43. In hexhedral pyramids, coated with very minute cryftals of quartz, 
forming a thick fcmitranfparent incruftation on cubic galena. CumberUtnd. 

CLXI. a 44. In fcmitranfparent hexhedral prifmatic cryftals of a yellowifh white 
colour, teriminated at one or both extremities by hexhedral pyramids, very irregularly 
^gg^g^t^d and intermixed with minute cryftals of white pearl fpar,' on white quartz. 

Schemnitz. 

CLXI|« a 45. Portion of a hollow flinty nodule internally cryftallifed in hexhedral 
pyramids of an amethyftine colour, Olerjtm, 

Ma CLXIIL 
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CLXill. a 46. Ip femitranfparcnt tabulets iet edgeways in various diredlions on 
amorphous white quaitz, the furfacc$ of the tables covered with minutely cryftallifcd 
quarta, and pardally incrufted with yellowifli pearl fpar, bearing alfo on their edges cry- 
ftallifcd variegated copper ore, and fmall bcxhedral cryftals of calcareous fpar having 
trihedral fummits with pentagonal faces. Near Fribourg in Brifgaw. 

CLXI V. a 47. Minutely cryftallifcd, on the furface of irregular tuberous ftalaftites 
of the fame, of a pale blue colour. Hungary, 

CLXV. a 48. In aggregated fliort prifmatic cryftals of a whitifti colour, forming 
an incruftadon on larger cryftak of the fame. Scbemnitz. 

CLXVL a 49. In coburlcfe double hexhedral pyramids obliquely oppofcd to each 
other and having fiiort intermediate prKms^ in a nodule of argillaceous iron ore. 

CoUbrcok Dale. 

^ CLXVir. a 50. In double hexhedral pyramids with (hort intermediate prifois of a 
Cnoke grey colour, a^regated on the furface of ochry quartz* Oberftein. 

CLXVIII. a $1. In (hort pyramidal aggregated amethyftine cryftals externally of a 
dull red colour,, grouped on impure quartz. Hungary. 

CLXIX. tf 52. In tranfparent prifms with correfponding pyramids, on the fur* 
face of a tabular qpartzy incruftation coated with cream coloured pearl (par. Same place^ 

CLXX. a 53. In a rounded hollow fpherule, covered externally by aggregated pyra- 
midal cryftals. of the fame incrufted with light browa pearl fpar« Cumberland. 

CLXXI. a 54. A triangular hollow funnel-ftiaped incruftation, lined internally i)y 
hexhedral pyramidal cryftals of a reddifh colour on the furfecc. • Saxofry. 

CLXX II. ^55. In long hexhedral prifmatic cryftals varioufly. iiiclincd>. on tha fur- 
fece of amorphous quartz impregnated with green chlorite. Cornwall. 

CLXXUI. a $6. In irregular prifmatic cryftals of a pale Mh eolmir, incrufted. witb 
white opake calcareous fpar, on flc(h coloured amorphous pearl fpar. Hungary.. 

CLXXI V. a 57. In a cavernous fhattery mals, having on the furface minutely cry- 
ftalfifed quartz with fpecks of brown blendci Same-fUut. 

CLXXV. a 58. In tranfparent tubular cryftals doubly bevilled at their edges, fct 

edgeways 
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edgeways on indurated clay impregnated with green chlorite and corered by numerous 
cryftals of adularia. Daupbine. 

R. de L. PL 6. Fig. 30, 

CLXXVL a ^g. In a large tAnfparcnt double pyramidal cryftal, of a light fmoke 
colour, with a (hort intermediate prifra on which the pyramids are placed obliquely, in- 
ternally of a (hattery appearance/ Switzerland. 

CLXXVIL a 60. In aggregated portions of large hexhedral prifms with corrc- 
fponding pyramids, ftmitranfparent and of » dark fmokc colour. Scbemnitz^ 

CLXXVIII,^ 61. A detached pyramid of a large tranlparent cryftal, covered on 
the fiirface and impregnated by green chlorite. Daupbine. 

GLXXIX. a 62. In an irregular mafs of a white colour^ formed by accumulated hex- 
hedral pyramids.. Cmnberland.- 

CLXXX. a (>2i* In lengthened" irregular aggregated hexhedral prifms, Trnpregnate J 
with green chlorite and incrufted with talcite. Daupbine. 

CLXXXI. a 64. Portion of a large tranfparent cryftal alfo impregnated with chlo- 
rite and polifhed externally.- Same place^ 

CLXXXII. a 6^* In tranfparent hexhedral prifms with correfponding pyramids,* 
tinged; artificially of a brownifh red colour. Hungary^ 

CLXXXIII. a 66. In long tranfparent hexhedral prifms with correfponding pyra- 
mids both liaving irregular and uneven faces,, artificially tinged of a light bluc> ydlow, 
and brownifh red colour. Same place. 

CLXXXIV. b I. In a flatted portion confufedlf cryftallifcdi of a white colour and 
fcmiuanfparent, with white pearl Ipar. Daupbine. 

CLXXX V. b 2. In a tranfparent rounded prifmatic portion- enclofing brownifli ca- 
pillary fchod. Same place. 

f LXXXVI. b 3. In minute indeterminate tranfparent. cryft^^, on white quartz with 
opake barofclcnite. Saxony. 

VARIETY ir. 0^ PARtICUl.AR SHADES-. 

. CLXXXVIL A.I.. In fmall detached cubes- of a browoi(h white CQ|pur>.feinitr£Bif> 
parent and fomewhat Tpongy. Buxton, 

CLXXXVIII^ 
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CLXXXVlll. * I. In large lenticular cryftals of a light brown colour, femitranf- 
parent and ir/egiilarly aggregated, with whitifh indurated clay. France. 

Thefe and the former are cryftals of fecoadary formation. 

CLXXXIX. € I. Portion of an irregularly branched incruftation of a bluifli 
grey colour, very minutely cryftallifed on the furface and incnifted with brown pearl 
fpar. ' ' Hungary. 

CXC. d I. In an irregular cavernous ma(s of a yellowifti brown colour, femitranfpa- 
rent, and minutely cryftallifed on the furface. - • Brijlol. 

CXCL d 1. In minute indeterminate cryftals of a reddifti brown colour, incrufting 
the furface of hollow pyramidal portions of indurated ferruginous clay. Hungary. 

CXC 1 1, d 2* Of a cellular texture and brownifli yellow colour, fplit on one fide into 
thin laminae, interfering each other in various direftions, and giving the furface a vtxy 
irregular appearance. Same place. 

CXCIIL. i/ 4. In a rounded irregular mafs of a white colour, hollow internally and 
minutely cryftallifed, detached from a portion of flint. France. 



VARIETY III. AMORPHOUS. 

CXCIV. a I. In an amorphous portion apparently of a foliated texture, (emitranfparent 
and of a water colour. Hartz. 

CXCV. at. In a quadrangul^ (enMtranfparent mafs alfb apparently foliated, and 
of a reddifh brown colour. Hungary. 

b. Fibrous. 

c. Granular. 

CXC VI. d I. In an irregular perfcftly tranfparent piece, havbg a partial brown 
opake coating. ' Madagafcar. 



CXC VII. da. Of a (battery texture and tranfparent 
CXCVIII. d 3. The fame, of a pale rofe red colour. 
CXCIX. d 4* In tranfparent irregular pieces; 



Norway. 

Rahenfteiny Bavaria. 

Norway. 



CC. d ^. try a poli(hed tablet of a light brown colour cnclofing bkck prifmaric fchorl. 

BifbitfM. 

A CCI. 
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CCIi d6. An irregular poliihcd piece of the fame, of a purplUh dnge. 

Same place. 
ecu. d 7. An irregular tranfparent poli(hed piece, Ihattery on one fide, exhibiting 
prifmacic colours and impregnated with green chlorite. Bauphine. 

CCIIL d i. A fmallcr fpecimen of the lame. Same place. 

CCI V. d 9. Thin flabs of white femitranfparent quartz, cut and poliftied. Sweden. 

CCV. d 10^ An opake quartzy depofit of a fpongy texture and whitiQi colour. 

Reecum, Iceland 

CCVI. d II. In detached portions tinged green by carbonate of copper. 

Japan^ 

SPECIES XXIL PRASE. 

Prafem^ Germ,- 

Is of a brownifli or yellowifli green colour, femitranfparent and of a coarfe Iplinterf 
frafturej fpecific gravity a. 5 8. When cryftallifcd its form is the fame with that of 
quartz. It gives fire plentifully with flecl, and is capable of a fine polifh. It has not 
as yet been analyfed, but feems to confift of common quartz impregnated with fchorlaceous 
aftynolite. 

Found principally in Silefia^ Bohemia, Saxmj/j and Franconia. 

VARIETY I. CRTSHALLISEB. 

-K. . 

a. In double hexhedral pyramids with or without an intermediate prifmr 
h. In needle-like cryftals. 
c. Indeterminate. 

VARIETY n. AMORPHOUS. 

CCVIL a u In an irregular mafs of an olive green colour and divergingly ftriateci 
texture. Saxmy. 

SPECIES XXIII. ELASTIC ^UARtZ. 

Flexible Sandftone. 

Of a grcyifli white colour, covered with thin fcales of grey or brownifli mica, and? 
having a fmall degree of femitranfparency. Specific gravity according to Kirwan 2.624* 

Ic 
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It is moderately Sexible and elaftic^ and phofphorefces when fcrtped with a knife. It is 
not alterable per Je zxi 40 ff^edgw. but fufcs readily with cither of the fixed alkalis. 
£y KlaprotVs analyfis it contains Silex 0.965, Alumine 0^025, Oxyde of Iron o.oi. 
Found hitherto only in the BrafiU near the diamond mineSi and in Tburingian 



VARIETY I. AMORPHOUS. 

CCVIir. a I. In a thin plate oPa granular fandy texture, internally of a dull white 
cobur, externally brown and micaceous. BraJL 



SPECIES XXIV. OBSIDIAN. 
Iceland Agate. Verre Volcaniquet Fr. 

This is of a black or greyilh or greenifh black colour ; in thin pieces femitranlparent, 
but in the mafs opake, and of a glofly luftre j its frafture conchoidal i fpecific gravity 2.348 ; 
hardnels fuch as to give fire with fteel. It melts cafily into a dark grey mafs, and ac- 
cording to the analyfis q( Bergman contains Silex 69, Alumine 22, Oxyde of Iro;i 0.09. 
, Found in Iceland^ Hungary^ and other parts, either in detached malles, or inherent in 
£neifs, granite, or f orphery. 

VARIETY I. AMORPHOUS. 

CCIX. a I. In an irregular piece, black, opake, (hining, and of a conchoidal frac- 
ture. Iceland. 

CCX. a 2* The fame, fomewhat tranfparent at the edges. IJles of Lipari. 

SPECIES XXV. CALCEDONT. 

The colour of this done is very various, and on its diflFcrent tints, (hades, and figures, 
are founded feveral varieties, of which the chief are, ift. Common Calcedony^ the colour 
of which is generally greyilh or bluilb : 2d, Cornelian^ of a wine yellow, flefli red or 
blood red colour : 3d, Mocboa with arborifadons : 4th, Onyx or Sardonyx^ of a flefli 
colour and in zones: 5 th, Agate^ zoned and banded, of various colours, and compofed of 
^calcedony and jafper : 6th, Cacboloftg, opake and of a milk white colour. 

It generally occurs in mamillated, reniform, ftalaftitical, botroidal or fpherical mafies, of 
moderate fize 5 fomerimes alfo encrufUng cryftals of quartz or calcareous fpar 5 its ex- 
ternal luftre cafual i frafturc conchoidal, fometimcs fplintery; fpecific gravity from 2.606 

to 
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CO 0.^61% I fbmewhat harder than flint and capable of a high polifh. It is infufible 
per Ji except by the aflfiftance of oxygen gas. At about 150 fFedgw. it lofes its colour. 

The fixed alkalies aft on it with cfFcrvefccnce, borax readily and without efFervef- 
cence. 

According to Ber^an the calcedony of Ferroe contains Silex 84, Alumine ilS, with 

a fmall quantity of Oxyde of Iron. 

Found in Iceland, Ferroe^ Norway, Scotland, 6? r. 



VARIETY I. OF PARTICULAR SHAPES. 

CCXI. a I. In numerous tranflucid cylindrical ftalaftites, depending in a paral* 
lei direftion from the furfaceof grey flint. Iceland. 

CCXIL a 2. In femitranfparent irregular branches, minutely cryftallifed on the fur- 
face. CormvalL 

CCXIII. a 3. An irregular portion of the lame, more compafted and without cryf- 
tallifadon. Someplace. 

CCXI V. a 4. In an irregular femitranlparent piece of a homy appearance, having 
the internal furface fmooth and mamillated. Iceland. 

CCXV. a 5. The fame, in a fmaller portion more diftinftly mamillated on die 
fur&ce. Iceland. 

CCXVI. a 6% The fame, with the mamilke ftill more rounded and projefting. 

Same place. 

CCXVII. a 7* In femitranfparent fpherical globules, having the appearance of frog's 
(pawn, en a brown bituminous argillite. Auvergne. 

CCXVIII. a 8. In numerous aggregated tubercles of a bluifli white colour, form* 
ing an incruftation on coarfe opake quartz. France. 

CCXIX. a 9. In numerous fmaller tubercles with arborifations on the fur&ce, form- 
ing a white opake incruftation (jCacbolong) on a vein of white femitranfparent quartz. 

Hutt enter g, Carmtbuu 

CCXX. ^10. In an irregular femitranfparent piece, enclofing a large mamilla^ 
JUlaftite of the fame, opake and of a whidfli colour near the furface. Iceland. 



N 
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CCXXL a It. Mamillary^ femitranlparent and of a browmfh yellow colour^ co^ 
vering the internal furface of a pordon of a hoUow flioqr nodule, Ea^ Indies. 

CCXXII. a 12. In an irregular piece, femitranlpak-ent and ofa wheyifli colour, fome- 
^hat mamcllatcd on one furface and angular on the other. Coaft of Antrim. 

b. Filiform. 

r. Tubular. 

d. Cellular. 



VARIETY II. AMORPHOUS. 

CCXXIII. a 1. Portion of a thick flab of calcedony, compofcd of layers of differ- 
ent degrees of tranfparcncy and colour, black, white, red, and wheyifli. Icekmd. 

m 

CCXXIV, a 2. In a flab compofed of three layers, the two exterior femitranfpa- 
rent, the interior white and opake (Cacbolong.) • itebmd. 

CCXXV. A 3. In a thin poliflied flab, femitranfparent and of a milky cotour, with 
veins of yellow and red cornelian. Em^ Indks. 

CCXXV I. a 4, Portion of a nodule of fthiftratnfparenft red comeliam, with a browm 
opake cruft, poliflied on its internal furface. Same fhct. 

CCXX VII. If 5. A cornelian ofa deeper colour and lefs tranfparent, approaching to 
the nature of jafper, in a thin flab poli(hed on one fide. Smi^e fUue. 

m 

CCXXVIII. a 6. The fame altogether opake, Uning the internal furface of a. 
fcv^ion of a hollow nodule of calcedony» Semeflaet. 

CCXXIX. a 7. In tranflucid artificially pofiflied pordons, fbinewhat efiu%ctit, one 

yellow idi, the other of a wheyifli coIouf. Qylon. 

CCXXX. a S. In an irregular piece, fcmitrittilptitht itnd 6f a reddifh colour, with 
golden mica on the furface. (Jvanturine.J j&ragom. 

CCXXXI. 9« The fame, in a fooaH bead of itiAaifabfe hlftre. Samit plaet. 

CCXXXII. a 10. In an oval flab of a rcddifli yellow cok>ur, poliflied on both 
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CCXXXIII. 4 IT- In a thk flatted piece of a filvcry micaceous luftre, polifTied on 
one fide. Cap de GutCi Spain. 

GGXXXIV. a 12. TJie famp, in a rounded poduie of a whiter colour. 

Same placid 



CCXXXV. ^13. In a fmail circular flab of a brown colour. 



Bohemia. 



CCXXXVI. ^j 14. In a thin femitranfparent flab with dark brown arborifations. 
(Mocboa Stone.) Deux Fonts. 

CCXXXVII. a 15. Sedtion of a nodule of brown femitranfparent calcedony, filled 
internally with red jafper. '/ Bohemia. 

CCXXXVin. a 16. Agate, compofcd of ftalaftites of calcedony mixed with red 
ja(per. Same place. • 

CCXXXIX. a 17. Seftion of a nodule of calcedony intermixed with cornelian, 
and having a bro^yn opake incruftatioi). Eajl Indies. 

CCXL. a i9. The fame, compofcd of concentric veins of calcedony and white and 
brown jafper, with cryftallifed tranfparent quartz in the centre. (Fortification Agate.) 

Saxony., 

g;CXy. J? i^ Portion 9f a ^ap^ulc oi ffA c^rneUan, cnclofing 11 wckiji^ of white 
ppake .c^trfooy. J£>q/l fydfes. 

CCXm. a 10. In a flatted portion, cojnpofed of thin ijndulating layers of jafper 
and calcedony of a ,gtejr, red, and brown colour, with cryftallifed quartz it the edge. 

Deux Fonts. 

CCXLIII. a iu Portion .of an ^igate nodule iocrufted with yellow and red jaQ)erj 
filled internally wkh white quartz* > Oberjiein. 

CCXLIV. a 21. A flatted portion of a mixt mafs of amcthy ft, quartz, calcedony, 
and jalper. (Jumble Jgaie.) . . Sofoftf. 

CeXliV. a 23. In a thin flab compofcd of brownifli red jafper cemented by femi- 
tranljparent qalccdony. ' Deux Fonts. 

CCXLVl. ^ .;24, Tlun JJabf of fcpjjitrp^lparent calcedony. Impregnated widiarbo- 
j:efccnc^r^!?<» chlorite. ' Deux Pouts. 
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CCXLVII. a^. In an irregular piece, compofcd of brown calccdony intermixed with 
rcdjafpen Bohemia. 

CCXLVIII. a 26. In a flatted portion, containing veins of red jafper and calcedony 
in tranfparcnt quartz impregnated with black fchorL Same place. 

CCXLIX, a 27. In a thin flab compofed of veins of quartz, red jafper, and cacho- 
long. Same place. 

CCL. a 28. In thin flabs of fcmitranlparent calcedony, veined with brownifh jafper, 

Saxotrf. 

QQXa.a 29. In an irregular mafs, made up of yellow jafper, brown and red corne- 
lian, calcedony and quartz. Same place. 

CCLIL a 30. Thirty- fix varieties of the foregoing, principally from Oberftein^ Deux 
Fonts, and Bohemia. 

SPECIES XXVI. CHRTSOPRASE. 

Krifophras, Germ. 

Commonly of a beautifiil apple-green colour, changing into greenifh white or greenifh 
grey, with a moderate degree of tranfparency and weak luflre> its frafture even, pafT- 
mg into the fplintery i fpecific gravity from 2.479103,258. It gives fire plentifully 
with fteel. On expofure to the blow-pipe it lofes its colour and becomes opake. At 
168 fVedgw. it is infufible, but meks by oxygen gas into a whitifh compaft enamel. 
With pot-aih it gives a violet-coloured glais, with foda or borax a brown, and with mi- 
crocofmic fait one of a honey yellow colour. By Klaproth'% analyfis it contains, Silex 
0.96, Oxyde of Nickel 0.01, Lime 0.008, Alumine o.oo8, Oxydc of Iron o.oo8. 

Found at Kofemutx in Upper Silefia^ forming veins in ferpentine. 

VARIETY. I. AMORPHOUS. 

CCLIII. au In a flatted irregular femitranfparent mafs of an apple green coloun 

Kofemuix. 

CCLI7, a 2. The fame, of a pale yellowifh green colour. Same place. 

CCLV. a 3. The fame, in rounded polifhed portions of different (hades of green* 

Someplace. * 

SPECIES 



4 
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SPECIES XXVII. urALirE. 

MulUr's Glafs. 

Of a pure white colour and femitranfparent^ or without colour \ its frafture even, in- 
clining to conchoidal; fpecific gravity 2.1 lO; fcarcely fo hard as to give fire with fteel. 
It is infufible ^^r 72? at 150* fVedgw. but yields to mineral alkali. According to Link's 
analyfis it contains, Silcx 57, Alumine J 8, Lime 15, and a little Oxyde of Iron. ' 

Found commonly in rounded maflfes or grains in bafalt and trap. It has lately been 
found alfo in Terpentine near Swentuck in Silefta. 

VARIETY I. jlMORPHOUS. 

CCLVI. a \. In aggregated tranfparent drops, on the furface of liver- brown toad- 
ftone. Franckfort on the Maine. 

h. Compaft. 

SPECIES XXVIII. OPAL. 

Of this may be reckoned two variedes, the effulgent {Eiler Opal, Germ.) and the dull, 
(jGmeiner Ofal^ Germ.) The effulgent generally of a pale bluiih white colour, fbmetimes 
yellow or green 5 the white often emitting a yellowift, grcenilh, or reddifli fplendour, the 
yellow a fiery, and the green a purple, red, or yellow. The dull is alfo of various co- 
lours, as whitifh, bluifh, greyifli, ycllowifh, reddilh, browniffi, or greenifti. They arc 
both more or lefs tranfparent, and of a conchoidal fracture, but feldom fo hard as to 
ftrikc fire with fteel. The fpecific gravity of the effulgent is, according to lUaprotb^ 
2.1 14; of the common from 1.985 to 2.076. Such fpecimens as become tranfparent 
by immerfion in water have received the name of Hydrophones. 

The opal is infiifible perjsy but yieMs readily to mineral alkali, with fome difficulty 
to borax, and fcarcely at all to microcofmic fait. By Klaprotb's aiialyfis the common 
opal contains, Silex'98.75, Alumine 0.01, Oxyde of Iron 0.0 1. 

The finer kinds are found on a yeUowifli grey argillitc at Mount Czemizeka in Upper 
Hungary. 

VARIETY I. AMORPHOUS. 



CCLVIL a I. Of a whiufh colour, with a green and purpliffi efffulgence, on the fiif* 
&ce of yellowiih grey indurated clay intermixed with land* Czemizeka, Upper Hungary. 

CCLVIII. 
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CCLVIII. a 2. Small detached polifhcd portions of the fame. 



Same place. 



CCLIX. b I. In an irregular piece, without effulgence, partly femitranfparent, pardjr 
opake (Jemi'Opal). Pecklitii Upper Hungary. 

The opake, part of this fpecimen on its being immerfcd in water becomes tranf- 
parent, and is therefore faid to be hydrophanous. 



CCLX. b 2. Detached portions of the fame. 



Eajl Indies. 



CCLXL b J. Semitranlparent and of a horny appearance, forming a vein in yellowifli 
white indurated clay. K()fmutz^ Silejia. 

SPECIES XXIX. PITCH-STONE. 
Pechjiein, Germ. Pierre de Poix, Fr. 

Its colour is olive, mountain, leek or blackifli greens greyifli black ; tile, blood or 
brownifli red ; yellowifli brown ; greyifli white, &c. It fometimes alfo occurs ftriped, 
fpocted, or marbled. It i&^enerally found amorphous, in a few inflances cryflallifed in 
hexhedral piifms terminated by trihedral pyramids. In the mafs it is opake, but in thin 
pieces ie[mtrtD4>aren't ; its fradure imperfedl^ conchoidal, approaching to die fplintery % 
very britdc; difficult to be fcratched, but ^ves very fcebk fparks wttfa ftcel ; ipecific gra- 
vity froin 2.04^ to 0.39. Of different ^cimens the analyfis varies coofiderably ; they 
aUj however^ conTift cf&ntially of Silex with from 1 to to 7 of Aluminej fome water^ in« 
flammable omtter, and oxyde of iron. It may be diftiogi^ed from opal by the ^ea&- 
oefft of its luftre, and from jafper by its feoiitranfpareiKty aod briiOiefiers^ The moft 
ftfiking fpecimens of this fl»oe are from, Hungary. ^ Sokw^^ Elba, and Siberia. 

VARIETY I. CRTSTALLISED. 

I < ... 

a. In hexhcdra* priftns, with trihedral pyramkls. 

VARIETY 11. AMORPHOUS. 

CCLXII. a I. Of a dull greenifli colour mtermixed with brown, and haying one fur- 
face poliflied, Braunsdorfy Saxony. 

CCLXIII. a 2. Of a brownifli black colour intermixed with \^hite opake ipecks, 
femitraniparent at the edges, and of a conchpidal frafture. Same place. 

This probably the fame with the dull brown pitchftonc of Saxony, which Mr. 
5 fVeigkb 
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IVeigleb hund^ to contain, Silcx 73, Aluminc 18, Oxydc of Iron 5.8, with fome Water 
and Air. 

CCLXIV. ^3. Of a greenifli colour intermixed with dull red, fcmitranfparent, and 
of a vitreous frafture. Meiffhiy Saxony. 

CCLXV. a 4. Of a brownifti red colour. T^lkotanya, Upper Hungary. 

CCLXVI. J 5. Of a pale yellowifli brown colour, fcmitranfparent throughout, 

Meijfen, Saxony. 

CCLXVII. a 6. Of a brownifli ydlow colour opakc and of a conchoidal frafture. 

Upper Hungary, 

CCLXVII I. ay. Of a dull brownifli yellow colour inclining to green and opakc, 
with reddifti brown Ipots. Meijfen. ' 

CCLXIX. a%. Of a brownifli green colour intermixed with black fpots, fcmi- 
tranfparent and of a vitreous fradture. Same place. 

CCLXX. ^9. In irregular opake nodules of a brown colour, tinged blue on the 
fiarf&ct and imbedded m dull wtutc indurated cUy. MefitUnumtam. 

t. Slaty. 

CCLXXI. c I. Compofcd of thin, opake, compared or parallel layers, fome whitilh, 
but moftly of a brownifli red colour. (Ligniform or Holz Opal. J TCelkobanya. 

SPECIES XXX. CATS -EXE. 

Vceil de Chat, Fr. 

This ftone occurs in rounded fragments of various colours, as whitifti reflefting , a 
blue effulgence, brown refledling a whitifli effulgence, violet and fmoke yellow rcflefting 
afplendid white. It refcmWes the eye of the animal from which it ukes its name, in 
exhibiting a number of concentric coloured circles furrounding a luminous point. In 
fome directions its frafture is foliated, in others fibrous, but generally conclioidal. It 
gives fire readily with fteel j fpecific gravity from 2.56 to 0..66. It fufes, though with 
difficulty, into a white enamel. By Klaprotb's analyfis the variety from Ceylon confifts 
of, Silex 95, Aluminc -1.75, Umc -1.5, Oxydt of Imn^.af, That from Malabar o^ 
Silex 94.5, Aluminc 2, Lime ^.5, Oxyidc of Iron <X2$. 
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VARIETY I. AMORPHOUS. 

CCLXXII. a I. In an irregular portion^ of a ycllowifli red colour^ conchoidal 
frafture, and refulgent furface. Perfia. 

CCLXXIIL a 2. In polifhcd detached portions of different colours and fizes. 

Egypt f PerftUy and Ceyhn. 

SPECIES XXXI. FLINT. 
CailloUj Fr. Feuerftein, Germ. 

This ftone, faid to be fometimes cryftalliled in double trihedral pyramids, occurs ge- 
nerally in amorphous maflcs or nodules of a fmoaky or yellowifh grey, reddifli, brown, 
or black colour, and often fevcral of thefe in the fame fpecimen forming veins, ftripes, 
clouds, or dots. Its furface is ufually covered with an argillaceous or calcareous cruft i 
internally for the mod part femitranfparent, with little luftre. Frafture conchoidal, frag- 
ments very angular; fpecific gravity from a. 5 8 to 7,.62 ; gives fire plentifully with fteel. 
When heated it decrepitates^ and becomes white and brittle. It is infufible at 168 
U^ed^. and barely foftened by a ftream of oxygen gas. The alkaline fiuxes convert 
it into glafs. According to fFeigkFs analyfis it confifts oU Silex 80j Aluisine 18^ 
lime 2. The black flint Klaprotb has found to contain^ Silex 98, Ume ^^ Alumine 7, 
Oxyde of Iron i. 

Flint is moft commonly found in chalk hills, either in folitary maflesj or in beds al« 
tcrnating with the chalk. 

VARIETY L CRTSrALLISED. 

0. In double trihedral pyramids. 

VARIETY II. OF PARncULAR SHAPES. 

CCLXXIV. a u In irregular (laladites formed on a nodule of flinty of a fmoke 
grey colour^ and ochry on the furface* Km. 

VARIETY III. AMORPHOUS. 

CCLXXV. au In a round hollow nodule of a finoke grey colour, \ntb a white 
opake incruftadon. ^«i*' 

CCLXXVI. 
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CCLXXVI. a 2. SeAion of a fcmitranfparent nodule of a brownilh grey colour, 
with opake white fpecks, poli(hcd on both fides* Hampjhire. 

CCLXXVIL a 3. Portions of the fame, in a rough ftate, covered by a white 
cruft. Same place. 

CCLXXVIII. a /^ In a thin polifhed flab, of a whitifli grey colour intermixed 
with red. Hampftead. 

CCLXXIX. a 5. Portion of a fpherical nodule of a pale brown colour, with cryf- 
tallifed white quartz in the centre. Surry. 

CCLXXX. a 6. Scftion of a fpheiical nodule of a dark brown colour, with a fe- 
tailunar white vein, and thickly incrufted with white indurated clay. Same place. 

CCLXXXI. /? 7. In an irregular piece, approaching to the nature of Pitchflone, 
compofed of veins of a dull white colour imbedded in white indurated clay. Brittarrf. 

CCLXXXII. a%. Of a bluifli grey colour, dendritical on the fur&ce« Kent. 

b. Interfperfcd, 

SPECIES XXXII. HORNSrONE. 
PefrO'Silex, Chert. Homffm^ Germ. 

Is of a blue, yellow, grey, red, brown or green colour of various (hades and always 
amorphous!, the cryllallifed homftone found lately in certain parts of Saxcnrjf being 
moft probably only fecondary cryftab, taking their form from calcareous fpar or fluor. 
Its tranfparency, luftre and hardnefs are inferior to. thole of flint. It is alfo of a 
coarfer gnun; its fra£ture fplintery, rarely conchoidal; fpecific gravity from 2.532 
to 2.653. It is generally infufible ferjei but with borax or microcofmic (alt ^ves a 
black glafs. A fufible greenifh white hornftone from Lorram€ afforded Mr« Kirwa^ 
Silex7 2, Alumine 22, Carbonate of Lime 6. 

^ . . J . • . » . . » 

Found only in primidvc mountains. .^ : 



VARIETY I. CRrsrjLLlSED? 

a. In hexhedral prifms with or without pyramids ? . 

-* ■ ■ 

A . In doubk trihedral pyramids ? 

« 

• - 

c. Id cubes ? 



VARIEXr 
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VARIETY II. JMORPHOUS, 

CCLXXXIII. « I. In an irregular portion* compaffc and of a brownifh white co- 
lour. Devat Trait/^hama, 

» 

CCLXXXIV. a 7^ The fame of a coarfer texture, and of a grey cobur intermixed 
with red France. 

CCLXXXV. tf 3. In a flatted piece, compofed of icmitranfparent layers of a 
brownifh red colourj partaking of the nature of flint. 

CCLXXXVI. a 4« Portion of an opake nodule, of a dull white colour, endbling 
a nucleus the fur&ce of which is minutely cryflallifed. Haptpjbiri. 

CCLXXXVil. a 5. Five other rarieties of hornftone> polifhed on die fur&ce. 

CCLXXXVIIL a 6. In a tabular portion of a very fine grain and compaA 
texture, of a bluiih black colour {Lydian Stent). Saxony^ 

This reckoned by Baron B(nm as a variety of Bafalt. Catal. deE^aab. X, 1R.-2- 

b. Slaty. (Siliceous Schyius. Bqfaniie.) And. Silex75, Lime 10, Magnefia 0.046, 
Iron 3, Coal 5. Weigl. 

Hortfflaie. Anal. Silex 73, Aluminc 24, Iron 3. ff^e{gl. 



SPECIES XXXlir. JASPER. 

The colours of this ftone are various, as white, grey, yellow, brown, red, and 
green of difi%frent fliades, and fi-eqoendy feveral of thefe mured in fpots, clouds, veins, 
or ftripes. It is of confiderable fplendour ; its fra£ture generally conchoidal, pafling 
into the fplintery or earthy. It breaks into irregular Oiaip angular pieces. It is in 
the mais opake, but in thin fragments ibmedmes icmitranfparent. Though inferior in 
hardnels to flint, it gives fire with ftecL Its fpecific gravity from 1.58 to 2.7. In the 
fire it changes colour, but does not decrepitate nor harden, neither at 156 Wedpv. docs ic 
fliew any figns of fufion : even by oxygen gas it is very imperfedly melted. AUcalb and 
microcofinic fait flux it difficultly, borax more eafily, and without JeflFefvefcence. Ac- 
coixling to the analyfis of Delametbrie^ the Egypdan pebble, which is a variety of jafper, 
contains, Silcx 54, Aluminc 30, Iron 16. 

Jafper 
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Jafper is met with in various parts of the world, in hrge eliptical maifea connoflcd 
by veins, or in detached nodules, or forming entire rocks. 

VARIETY L CRTSrALLISED? 

■M. In irregular hexhedral prifms ? 

Moft probably (ccondary cryftals formed on calcareous (par. 



VARIETY 11. 



AMORPHOUS. 



CCLXXXIX. a u In an uniform mais of a dull red colour. 

Caheriberi^ Hungary. 

CCXC. ^ %. In a polilbed portion of a dull clouded green colour. Egypt* 

CCXCI. tf 3. Of a flefli red colour, interfefted with whirilh veins 4nd milled wkh 
angular fragments of cryftallifed quartz. BoBcrm. 

CCXCII. 4 4« Compofed of chocolate brown and leek green paralld veins. 
(Ribbon Jafper.) Siberia. 

^ CCXCIIL a 5* Exhibiting irregular veins or clouds of red ^nd olive green of va« 
hous ihades. SamefUue. 

CCXCI V. a 6. Of a purplilh colour^ intennixed with brown and white fpots, 
and having (bmewhat of a granular texture^ intermediate between Jaiper and Quartz. ^ 

^obemis. 

CCXCV, 47. Of a cloudy blood red colour^ and intermixed wi^ fmall portions of 
white quartz. Same place. 



CCXCVI. a 8. Of an uniform biood red colour. 



Same place. 



CCXC VII. tf Sf. Of a pale yeUowilh doudy green colour, with ftreaks of grey 
iron ore. Sat^^^ce. 

CCXCVUL a 10. Of «n unifonn yeSowifh green odour. Bmia. 

CCXCIX. J 1 1. In green and yellow ;vtins with a reddifli c1qi,|^ 2^/m^. 

CCC. a\%. Compcfed of rt9ddiih brown and Hght greenifli ydtow parsHci veins. 

St. KolmKUn^ Sctfiland. 
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CCCI. 41 13. Of a light Uver brown coloun SoM^y. 

CCCII. b I. Egyptian Pebble in thin flabsj cut and poliihcd. 

CCCIIL b 2. < Seventeen other varieties of the fame, of various colours and fizes. 

Principally from Bohemia, one from Otaheiu. 



SPECIES XXXIV, PORCELANITE. 

Porzellan Jaffis, Germ. 

Its colours are yellowilh or pearl grey, lavender blue, ochre yellow, ftraw or liabcUa 
. ycfloW, die or flelh red, reddifh brown or greyifh black ; many of thefe occurring in diftind 
ipots in the fame fpecimen. It is opake^ and of a moderate fplendour; fradlurexon- 
choidal inclining to even, with (harp angular fragments and difpoHtion to fplit into 
layers I brittle; hardnels nearly the fame with that of jafpers fpecific gravity 2.33. At 
151 Widgao. it melts into a (pongy femitranfparent mafs. It has not as yet been ana- 
lyfed. 

Found in large mafles in various parts of Germany. 



VARIETY I. AMORPHOUS. 
CCCIV. at. In a flatted piece of a lilach colour having one fide polifhed 

CCCV. a 2. Compoied of layers of a light olive green colour, (uperficially of a 
brownifli red. Hungary. 



SPECIES XXXV. HELIOTROPIUM. 

Jitfp Sofiguin, Fn 

It occurs in amorphous mafles of a green colour of various (hades, with fpots of 
blood red or ochre yellow, has litde luftre, and may be diftinguiflied from jafper 
by its fdnt degree of tranfparency. Its firafhire flady conchoidal pafling into the 
fpUntery. It gives fire very plentifully with fteel j fpecific gravity from 2.62 to 2.7. At 
114^ IFedgw. it afllimes a reddifli brown tinge, and, according to Lauoifier, rs fcarcely 
fufible by the aid of oxygen gas* It b found in Egyft, Siberia^ Iceland^ (^Cm 

Bern confiders the heliotrope as a variety of agate. 

VARIETY 
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VARIETY r. ■ AMORPHOUS. 

CCCVI. at. In a polilhed piecci of a dark green colour> tnteraiixed with browa 
veins and red ipots. 4fi^ 

CCCVII. a 2. Three polilhed Oabs of the fame. 

SPECIES XXXVI. WOODSrONE. 
Bois Porffie, Fr. Helzfiem^ Germ. Utbexylon. 

This Hone diQers in its colour, Ihapc, magnitude, texture, traofparency, &c. accord- 
ing to the kind of wood from which it has originated. It is generally of a grey, 
brown, yellow, reddilb, whidlb, or black colour} but (lighdy tranfparent and with 
litde luftre -, fo hard as to give fire plcndfiilly with fteel ; fradure conchoidal i fpedfio 
gravity from 2.045 ^^ ^-^7 5- ^^ ^ ^^^ ^'^ analyfed, but appears to'be of the na* 
ture of quartz. 

It is found in great variety in the iOand ofMartmico, Hungary, and various other parts. 



.VARIETY I. AMORPHOUS. 

CCCVIII. a J. In an oblong piece, of a pale brown colour with black and white 
clouds, having one fide polilhed. Bebmut, 

CCCIX. a i. Of a darker brown and more uniform colDur, aUb polilhed. 

X^per Ihtngaij. 

CCCX. a J. Of a browmOi white colour. Sam place. 



SPECIES XXXVH. FELSPAR, 

Its moft common colour is flelh red, fometimes bluilh grey, not unfrequently yd- 
lowifli, greenifli, or milk white, or browniOi yelbw, rarely blue or green, only in one 
inftance black, and fomedmes akogether without colour. Its tranfparency is of different 
degrees from perlcfUy tranfparent to opake ; luftre confiderable, fomedmes un£tuous> in 
the more tranfparent, pearly and irridefcenti its frafture generally foliated} fragments 
rhomboidalj fpeci6c gravity from 2.437 to 9. 600. W hen cryftallifed it occurs in rhom- 
boids or tetrahedral prifms, truncated obliquely, and their variedes, Ic ^ves fparks 
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feebly with ftecl, and may in many inftanCes be fcratchcd by a hard knife. Its different va- 
riedes are fuHble at from 119 to ijp fFedgw. Alkalis flux it with difficultyj microcof- 
mtc fait and borax more eafily^ From the analyfls of Gerhard^ tVeigkb, Heyer^ Saujfure^ 
Kirwafff and others, tt contains, Silex 4J*-799 Alumine 1 2—- 37^ in ibme inftances Magoefla 
4-— 9,Baryte a — j i, Lime 2 — 1 7, Oxydeof Iron i — 3. According to Ktrwat any com- 
^ pound of filex and alumine in which the former predominates, with a fufEcient prppor- 
don of lime and magnefia, or lime, magnefia and bary te to render the mixture fuHble at 
1 40 fFedgw. may conftitute feUpar. It is found in great abundance, as it forms a prin- 
cipal conftituent part of gramte and porphyry, and is alfo fomecimes met with in 
nefts and veins in (econdary mountains. By long expofure to the atmofphere it often 
fufiers decompofidon, and is thereby productive of a whidlh infufible clay. 



VARIEtY I. CRrSTALLISED. 

CCCXI. a. aa \. In femitranfparent flatted aggregated tetrshedral prifins obliqiftly 
truncated at each extremity, and covered with capillary amianthus, (jfdularia.) 

Mount St. Gat bard. 

CCCXII. a. aa 2. In white tranfparcnt flatted hexhedral prifms terminated by te-* 
trahedral fummits, implanted on opake micaceous quartz. Pyrewtks. 

R.deL.Pl.s* ^•I4* 

CCCXIU. a. aa 3. The fame, with brown lendcular (pathoTc iron ore and cryftalUfed 
quartz* Daupbine. 

CCCXIV. a.aa^ The fame, in very numerous cryftals of a reddUh yellow co* 
lour, on reddifli ferruginous quartz. Same place. 

CCCXV. a. aa 5. In minute tranfparent cryflals with white filky amianthus. 

Pyremiees. 

CCCXVL a. aa 6. In larger polyhedral cryftals on an ochry calcareous incruftadon. 

Satne place. 



CCCXVIL a. aa 7. The fame, in larger cryftals. 



Same place. 



CCCXVIIL a.aaZ. Fragment of a large iemitraniparent cryftaL 

Mont St. Gctidrd. 

CCCXlX. a.aag. Dcuchcd transparent pdUhcd portiom of the fiune. 

Smmfiaa 
I CCCXX- 
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CCCXX. a. aa lo. In a compaA remitranfparcnt and effulgent mafs, of a white co* 
lour and foliated texture. Pyremies. 

CCCXXL a. bb i. In tetrahedral prifms of a pale 6e(h red colour^ truncated ob- 
liquely at their extremities^ (Common Fel/par.) Lago de Como. 

CCCXXIL 4ibb %. In fmaUer cryftals of a dull white colour^ truncated both at the 
edges and extremtdes^ and imbedded in coarle decompofing granite. Auvergm. 

CCCXXIII. a. bb 2. The iame^ in detached cryftals of different fizes, fome trun- 
cated^ others entire. Samepkcs.. 

CCCXXIV. a. bb 4. In aggregated rhombs of a fcaly texture and fight yellow co^ 
k)urj with finoricy cryftallifed quartz and filvery mica. Daupbifw. 

VARIETY 11. AMORPHOUS. 

GCCXXy. a I. Of a fdiated texture and brownilh red coloiir^ widi veins of 
quartz. 

CCCXXVI. a 2. Of a pale reddifh wlute colour and (himng fur&ce. /tips. 

CCCXXVn. s 3. The farnc^ of a milk white colour, widi a reddilh tinge and 
angular firadure. Smqi^. 

CCCXXVIIf. ^4. In an irregular foliated mafs, partly of a H^t brown colour 
and partly whitCj much of the latter in a powdery or decompofihg ftate. 

Said-to be rich in filver. Jobngeorgenftadt. 

CCCXXIX. a $. Of a pale verdigris green colour, fplen^d on the furface> and 
interfefted tranfverfely with final! white veins^ Siberia. 

CCCXXX. b i^ Of a yellowilh white colour and granular texture, approaching to 
the nature of qiuartz. - Scotfand. 

CCCXXXL b %. Of a clofe granular texture and yellowifh red colour (Red Petunfe^) 

Pentland^fSU near Edinburgh. 

CCCXXX I L f I. Of an angular frafture and light reddifli yeBow colour. 

This ufed in making china* Someplace. 

CCCXXXIIL c a. Of a very pale ^urpli(h fiefii colour, coodpaft^ and of a^ fomewhat 
flaty texture and angular fraflure, Cbina. 

SPECIES 
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SPECIES XXXVm. LABRADOR FELSPAR, 

m 

Its colour is of a light blui(h or blackifh grey or green, reHeding in different podcions 
blue, purple, red, green, &c, Jts form amorphous i texture foliated; fragments rhom- 
boidali fpecific gravity from 2.67 to 2.69; tranfparency and hardnefs nearly the fame 
with thofeof common folfpar. It fufos with difficulty at \^$ JVedgw. feparating into 
a white and brown ma(s, the latter lefs fofible than the former. According to Bind^ 
beim*s analyfis, the green fellpar oi Siheria, which is of this fpecies, confifls of Silex 69, 
Alumine 13, Sulphate of Lime la, Oxyde of Copper 0.7, Oxyde of Iron 0.04. 

Found principally in St. PauPs IJland^ Coa/i of Labrador ^ North America^ where it oc- 
curs in rounded maflcs, and is thought to form a conftituent part of granite. 

VARIETY I. AMORPHOUS. 

# CCCKXXIV. a I. Of a foliated texture^ femicranlparent and exhibidng a red and 
blue effulgence. Coaft of Labrador. 

CCCXXXV. a 2. The fame, with a blue effulgence. Sameplaco. 

CCX^XXXVL tf 3. In thin polifhed flabs, one exhibiting a blue, the other a green 
effulgence. Samiplact. 

CCCXXXVIL tf4« Thefame^ in larger flabs. Same place. 

CCCXXXVIII. a 5. The famcjin fmaller portions with blue (Iripes. Someplace. 

CCCXXXIX. a 6« The fame, with green (Iripes. Same place. 

SPECIES XXXIX. PEtRlLItE, 
OtbicFeypar, Karften. 

Defcribed by Kirwan as being of a reddifh brown or browni(h red colour^ of a weak 
luftre and little tranlparency ; amorphous; fradure fplintery or foliated; frag- 
ments cubic ; hardnels equal to that of the fofter felfpars ; brittle ; fpecific gravity 3.08 1. 
A t ]6o Wedpn. becomes white, barely concreting without fufion. 

« 

VARIETY I. AMORPHOUS. 

[7 «. With cubic fragments. 

SPECIES 
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SPECIES XL. ARGENTINE FELSPAR. 

Occulus Pi/cis. 

This ftonc appears to be little clfe than a rariety of felfpar in a ftatc of decom- 
polition. It occurs cither amorphous, or in rounded fragments, or cryftallifed as com- 
mon feUpar ; its colour either common, dead, or filvery white, or, according to the de- 
gree of decompofidon, irridefcent or ochry yellow, and alfo, according to the direc- 
dons of its fra£ture, of a foliated or (Iriated texture, with but little tranfparency i 
generally fofter than common felfpar i fpecific gravity from 2.212 to 2.5C0. It fufes 
without much difficulty into a clear compaA ma(s $ and, by the analyfis of Dodun, 
who firO: difcovered it in the black mountains of Languedoc, contains Silex 46, 
Aluminc 2^9 Oxyde of Iron 16. . 

VARIETY I. CRrSTALLISED. 
a. As common felfpar. 

VARIETY II. AMORPHOUS, 
a. Foliated. 



y 



SPECIES XLI. PELSITE. 

Differs principally from common felfpar in being of a compaft texture and extremely 
difficult of fufion. Its colour is for the mofl part azure blue, or green, and fometimes, 
as it is faJd, brownifli* When expofed to the blowpipe it whitens and becomes fplin- 
tery, but has not yet been analyfed. It was firft difcovered in the mountains of Styria 
intermixed with quartz and mica. The green kind enters alfo mtathe compofition of a 
particular fpecies of porphyry. 

VARIETY I. AMORPHOUS. 

CCCXL. a I. Of a light fky blue colour and compaA texture, with white quartz, 
and filvery mica. Daupbini, 

P SPpCIES 
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SPECIES LXIL STjiUROLItE. 

JndreaJbergoUte^ Wcm. Kreuiz Cryftal. 

This occurs in femitranfparent cryftak generally of a nvilk white colour, and baring a 
confiderabic degree of luftre. Its form flatted tetrahcdral prifms terminated by tctra- 
hedral pyramids, its cryftals either (ingle or croflTing each other at right angles i tex- 
ture foliated ; brittle, but of fufEcient hardnefi to give a few feeble fparks with fteel ; 
(pecific gravity from 2.355 to 2.361. It is flightly afted on by acids. On being 
gradually heated it decrepitates and lofes from 15 to 16 parts of its weight. It is infufible 
at 1 50® ff^edgw. but by the alfiftance of oxygen gas may be converted into a white ena- 
mel; by borax or microcofmic fait it is reduced with difficulty into a porous opake and 
greenifh mafs, and by foda into a frothy one of a white purplifh or yellowifh colour. 
According to the analylis of JVeJlrunbe it contains, Silex 44, Alumine 20, Baryt 20, 
Water i6. 

Found at Andred^erg in the Hartz^ near St. Brkux in Fran^^ and CompoJleUa in 
^ain. By many it is confidered as only a variety of zeolite. 

VARIETY I. CRrSTALLISED. 

CCCXU. a I. In tetrahedral prifms with tetrahedral pyramids, fbme fingle, others 
eroding each other at right angles, femitranfparent and irregularly aggregated on the 
furface of an amorphous mafs of the fame. Hartz. 

CCCXUI. a 2. The fame, in milky coloured cryftak, covering the furface of a 
portion of an internally cryftallifed geod. Oberftein. 

CCCXLUL 4 3* In buger cryftals on the fqrfaoe of % maik of calcareous fpar. 

Scotland. 



SPECIES XLIII. LA?tS LAZULI. 

A flonc which exhibits various fhades of azure blue mixed with fpots of white, and 
veins or fpecks of yellow pyrites, which have been pccafionally mifbken for nadve 
gold. Its form amorphous i furface dull 5 fracture almolt earthy; opake; fpecificgra* 
vity from 2^7$ to 2.94. It gives fire feebly with fteel, and is capable^ of a fine po- 
li(h* I^ retains its colour at 100^ Wedgv). but in higher degrees of heat melts with 
intumefcence into a yellowifh black mafs, and afterwards into a whidfh enameL 
When previoufly calcined it is converted by the mioeral acids into a gelatinous fubftance. 

It 
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It appears to derive its colour from Oxyde of Iron, as it contains^ according to the 
analyfis of Margraffl Stlex, Lime^ Sulphate of Lime, and Iron; and according to 
Klaprotbj Silex 46, Alumine 14.5, Carbonate of Lime 28, Sulphate of Lime 6.5, Oxyde 
of Iron 3, Water a. 

Found on the frontiers of Siberia^ Tartaryy and Cbinai and lately, as is reported, in 
jimerica. 

VARIETY L AMORPHOUS. 

CCCXLIV. a I. In a poliQicd fragment of a Pruffian blue colour, intermixed 
with white quartz and (ilvery mica. Afia. 

CCCXLV. a 2. Two fragments, one of a lavender, the other of a flcyblue colour, 
both intermixed with quartz. Someplace. 

CCCXLVL a 3. Five poliflied portions of the lame, of various fliades. 



SPECIES XLIV, PREHNITE. 

This (lone occurs either amorphous, or cryftallifed in compreflfed tetrahedral prifms ; 
its colour apple green or greenifh grey ; iemitranfparent and internally of a flight 
pearly luftre; texture foliated; britde; hardnels fuch as to give fire with fteel 1 fpeeific 
gravity 2.942. When heated to rednefs it fwells even more than zeolite, and under 
the blow-pipe melts into a brown (pongy enamel. With alkalis it forms alfb an ena- 
mel ; with microcofmic fait an opalefcent, and with borax a clear glafi. According to the 
analyfis ofKlaprotb it contains, Silex 44, Alumine 30, lime 18, Oxyde of Iron 5, Wa- 
ter and Air 2. 

Firft found at the Cape of Good Hope by Col. Prebn : found aUb near Dumbarton in 
Scotland and Daupbini in France. 



VARIETY I. CRJfSTALLJSED. 

GCCXLVII. a I. In compreflcd tranfparent tetrahedral prifms of a pale green co- 
lour, widi cryftals of violet fhorl and ponderous fpar, on dark green argillaceous fchiftus. 

Daupbine. 

CCCXLVIIL a 2. The fame, in fmaller aggregated cryftab> fiiperficially impreg- 
Bated with greenilh af^ynolitCt on a fimilar matrix^ Someplace. 



b. Indeterminate. 



P 2 



VARIETY 
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VARIETY If* AMORPHOUS. 

CCCXLIX. a I. In a (emitranfparent tuberous mais of an apple green colour and 
foliated texture, indiftinftly cryftallifcd on the furface. Cape of Good Hope, 



SPECIES XLV. jED ELITE. 

Siliceous Zeolite. 

A ftone of a light grey colour, fometimes with a flight tinge of red, brown, green, 
oryellowifli green; of a tuberofc or knotty form, with little luftre, and of a ftriated and 
fometimes fplintery frafture. Specific gravity 2.515. It gives fire readily with fteel, 
melts with intumefcence under the blow-pipe into a frothy mafs, and according to the 
analyfis of Bergman contains Silex from 62 to 6^, Alumine from 18 to 20, Lime from 
8 to 16, Water from 3 to 4. 

Hitherto found only at Adl^ors and Mejfenberg in Sweden. On account of its hard- 
ncfs and fpecific gravity, it is denied by Kirwan to be a variety of zeolite. 

VARIETY I. OF PARriCULAR SHAPES. 

» 

a. Tuberofe. 

SPECIES XLVL ZEOLirE. 

Occurs mod commonly in cryftals, rounded mafles, or grains, either enclofed in 
amygdaloid (jToadJione as it is generally called) or in the fiiTures of rocks. Its molt 
ufual colour is pure, yellowilh, or greenilh white, fometimes reddifh white, and more 
rarely greenifli grey, honey, or orange yellow, or flefli red. When cryftallifed, its forms 
are either cubes and their varieties, truncated hexhedral prifms, or hexagonal lamelke ; 
the external furface of its cryftals fmooth, with a confiderablc degree of fplendour, 
which varies internally from mother-of-pearl to vitreous; its frafture fibrous and radi- 
ated, or curvedly foliated, fometimes coarfely granular; fragments irregularly angular 
and not remarkably fliarp ; tranfparency varying from clear to femitranfparent at the 
edges only; fpecific gravity froni 2,07 to 2.21; readily fcratched by the knife. By 
the mineral acids it is, in moft inftances, converted into a kind of jelly. Under the 
blow-pipe it becomes white, opake and intumcfcent. Before fufioni it emits a blue 
phofphoric light, and when melted forms a wlute femitranfparent frothy eoameli not 
fu(Hciently hard to cut glafs, and foluble in acids. Its fufion is promoted by fodat bo- 
rax* 



• J* 
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rax, and microcofmic fait j by the firft more readily, than by cither of the others. The 
zeolite of /^^/i«»^, according to Bergman's analyfis, contains Silcx 48, Alumine 22, Lime 
14, Water 16. That of Ferroe^ according to Pelletier^ Silex 50, Alumine 20, Lime 8, 
Water 22. 

Mod zeolites are obfcrvcd to be fubjcd to dccompofition on expofure to air, and 
faid to be often found pafTing into calcedony. 



VARIETY I. CRTSTJLLISED. 

CCCL. a I. In fmall rhomboidai cryftals of a white colour and fcmitranfparent, on 
brown bafalt. Scotland. 

CCCLI. a 2. In fcmitranfparent rhomboids of a white colour, Ibme perfeft, others 
varioufly truncated, on the furface of greyifti toadftone. Same place. 

CCCLII. a 3. The fame, in cryftals of a whiter colour. Same place. 

CCCLIIL a 4. The fame, of a light brownilh ycDow colour, on the fur&cc of 
grecniOi black bafalt. Same place. 



b. In truncatfcd hexhedral prifms. ... . 

'. '. . .... ^ -^ ^ , 

CCCLIV. f I. In lengthened hexagonal lamellae, tranfparent and of a white colour; 
fome of the cryftals perfcft, others doubly bcviUcd at the edges, with cvbic cryftals and 
fmall fpherules of the fame, on brownifh yellow toadftone. Ferroe. 

CCCLV. c 2. In fmall tranfparent hexagonal plates, on a flatted incfuftation of the 

- ■ * 

fame. Same place. 

CCCLVI. c 3. In flatted tetr^hcdral prifhis terminated by tctrahedral pyramids, fe- 
mitran^arent, and of a mother-of-pearl luftrc, compofed of hexagonal lamcllas accu- 
mulated one on the other, oa a yellowilh brown argillite. IceUauL 

CCCLVII. f 4. , The fame, in fmaUer cryftals> tnorc confufedly aggregated. 

Same place. 

CCCLVIII. ^5. The fame,, forming concave aggregated &{ciculi, 911 a brownilh 
zepUdc incruftadon. Same place. 

CCCLIX. c 6. In fmaller hexagonal cryft^ls^. dgg^gated^ on the flir&ce of a rhom- 
boidai fragment of tranfparent double rcfradihg calcareous fpar. Iceland. 

CCCLX. 




CCCLX* c 7. In more confufedly aggregated cryftab. 
CCCLXl. c 8. The fame, in rather larger cryftals, 



IciUmd. 
Same pUue. 



CCCLXl I. f 9. In tetrahedral prifmatic cryftals, fcmitranfparent and of a white 
colour, diverging from difierent centres. Same place. 

CCCLXl II. c \o. In fmall hollow internally cry ftallifed nodules, in light liver brown 
toadftone. IJle ofSfy. 

CCCLXl V. r II. The fame, in morccompaft nodules, in deep brown toadftone. 

Same place, 

CCCLXV. c 12. In aggregated hexagonal laminae, lining the cavity of a rounded 
nodule of the fame. ^ Firt&f. 

* 

CCCLXVL J i: Compofed of aggregated diverging laminae of a white colour and 
pearly luftre, with diftindb prqjeding fummits. Norwof, 

CCCLXVIL da* A fmaller Ipecinien of the lame» compoled of broader laxtiin^. 

Someplace. 

CCCLXVIII. d 3. In an irregular piece of « bpake white colow, filky luftre 
and delicate fibrous texture> compofed of prifmatic; cryftals diverging from ,difitrenc 
centres and decuflatii^ each other at the lur&ce^ intermixed with ochry quartz. 

Iceland. 

CCCLXIX. d 4. In delicate white filaments, producing a velvety appearance and 
lining the hollow of an irregular piece of the fame. Giani's Caufewctf. 

CCCLXX» d 5. The bmt^ in whiter, fineo ^uid more brilliant filaments^ 

Same place. 



CCCLXXI. d S. The fame, in a more irregular nodule. 



Same place^ 



CCCLXXII. d 7. In delicate fifty fibres^ forming a downy coveting on the iurfiure 
of a greenifli toadftone. Ifle ofSfy. 

CCCLXXIIL d 8. The fime, formii^ a diidxr covering on a fimilar matriir. 

Same place. 



CCCLXXI V. ^9. The £uncj in longer capiBary cryftds. 



oMMT^MM 



VARIETY 
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VARIETY II. /iMORPHOUS. 

CCCLXXV, a I. Of a white colour and compared fibrous texture, the fibres on 
the furfacc decuflating each other in the fame manner with thofe of No, 368. 

CCCLXXVI. a 2. Of a fibrous texture, forming fmall ftelte on the furfecc of a 
greenifh hornbknde fchiftus. Sweden. 

CCCLXXVII. a 3. In diverging aggregated fibres of an ochry yellow colour, on 
decompofing yellow pyrites* Narw^^ 

CCCLXXVIII. ^4. In an irregular flatted nodule, internally of a diverging fibrous 
texture and fnow white colour. Iceland. 

CCCLXXIX. h 1. Compofed of long diverging lamina?, femitranrparcnt and of 
a white colour, having a cock's comb appearance on the fur&ce. Samipkui. 

CCCLXXX. b 2. A fmaller portion of the (ame, with greenifh toadftone. 

Someplace, 

CCCLXXXI. i 3. In layers, compofed of loofdy aggregated laminae, lying m dif- 
ferent direftions on a nucleus of minutely cryftallifed quartz. Norway. 

CCCLXXXII. b 4. Portion of a rounded femitranfparent nodule, of a foliated tex- 
ture and white colour. Iceland. 

CCCLXXXIII. c I. Of a compaft texture and light greenifh yellow colour, tu- 
berofe on the furface. Scotland. 

CCCLXXXI V. c 2. In a compaft mafs of a yellowifh white colour, filky lufbrc, 
and opake, fbr/mng a broad vein in femitranfpacent calcedony. Norwag* 

CCCLXXXV* c %. In 3 rounded mafs, hard, femitranfparent, and of a yeflowifk 
green colour, intermixed with white zeolite, having one furface polifhed. Scoikmd. 

CCCLXXXVI. < 4* In fhaall white opakc fpherules,. in a reddifH brown toad* 
ftoocw Norwof. 

CCCLXXXVII. c 5. In fmall femitranfparent fphcndics, imbeAJed ifta dark flli^ 
ceous cement i thefpedmcn cut and polifhed 

I CCCLXXXVIII. 
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CCCLXXXVIII. c 6. In an irregular compaft fcmitranlparcnt mafs of a pure 
white colour. Giant*s Caufeway. 

CCCLXXXIX. r 7. Of a tile red colour, intermixed with white quartz. 

Neigbhimrho^i of Vfjal^ Sweden. 

i. Loofe. 






SPECIES XLVII. SILICEOUS SPJR. 

Saulin Spatb^ Bindheim. 

Confidered by Bergman as a variety of zeolite ; but by Kirwm as a ftone of a diftinft 
ipecies, principally on account of its containing fo fmall a proportion of water. It is 
defcribcd as of a white, ftraw yellow, fca green, mountain green, or light blue co- 
lour J its cryftals tetrahcdral or hexhedral prifms, tranfverfcly ftreaked, of a fibrous or 
ftriated fradure and filky luftre, iind generally accumulated on each other. It effer- 
vefces with acids, and, according to the analylis of Bindheim^ contains Silex 6i.i, Lime 
ai.7, Alumine (>.S^ Magnefia 5, Oxyde of Iron 1.3, Water 3.3. 



VARIETY I. CRTSrALLISED. 



a. In tetrahedral prifms. 

b. In hexhedral prifms. 



SPECIES XLVIIL ROSE SPAR. 

Red Stone of Rawenfiein. 

« 

This ftone, though faid to be fouad amorphous and in large mafles, is (bmetimes 
cryftallifed. Its colour by rcflefted light is rofe red, by refrafted bluci its luftre pearly 
and fomewhat irridefcent -, tranfparency of different degrees from femitranfparent to 
clears frafture foliated i fragments reftangularj hardnefs generally fufficient to give 
fire with ftecl ; britde ; fpecific gravity about 4.00. It does not cflfcrvcfire with acids. 
When fuddenly heated it decrepitates and fufes with great difficulty. The ufual fliixes 
are found to affect it but litde. 

It b confidered by Mr. Kirwan as being nearly allied to petrilite. 

VARIETY 
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VARIETY I. CRTSTALLISEDf 

CCCXC, tf I. In an irregularly aggregated cryftallinc mafs, tranfparent, of a pale 
rofe red colour, pearly luftrc, foliated texture, very friable and producing rcdangular 
fragments, Rawcnjletn. 

VARIETY II. AMORPHOUS. 

a. Thick foliated^ 

To the foregoing fpecies may be added Jremoliiey a ftone difcovered by father Pinit 
at Mount Tremola in the neighbourhood of Mount St. Gothard. This occurs, for the 
moft part, in maflcs of a fibrous texture, the fibres fometimcs parallel, fometimes di- 
verging. Its colour white, greyifti or blackifh, with a pearly luftre and flight tranf- 
parencyj hardneft fcarcely (uch as to give fire with fteel; fpecific gravity, q..6^. 
It is partly (bluble in the nitric acid with effcrvefcence ; becomes phoiphorefcent on 
flight fridion ^ melts by an intenfe heat into a tranfparent gla(s ; and is faid to confift 
of Silex and Lime, with alitde Magnefia, Carbonic Acid, and Water. 



GENUS VII. ABAMANi INE EARTH. 

A new fpecies of earth which Klaprotb thought he had difcovered in combinadon 
with Silex, Oxydc of Iron, and of Nickel, in the analyfis of Adamantine Spar, and 
remarkable for the properties of being infoluble in acids, and infuflble with either of the 
fixed alkalis. 



SPECIES I. ADAMANTINE SPAR. 

This generally occurs in crj^als, more or lefs regular, of a greyiih colour, with 
various fliades of green, brown, or black, the greyifli being, for the moft part, fcmi- 
tranfparent, and having fomewhat of a pearly luftre j its texture laminated i hardneis 
equal to that of the topaz; fpecific gravity from 3,71 to 3.87. It is infufiblc even 
with the afliftance of oxygen gas, and is very difficultly afted on by alkalis. 

According to the firft analyfis of JV4r. Klaprotb, it was faid to confift of Adamantine 
Earth 68, Silex 31. 5> Iron and Nickel 00.05 » ^"^ ^Y fubfequent experiments it has 
ieen found to contain Alumbc from 84 to 89, Silex from 5.5 to 6.S9 Oxyde of Iron 

Q^ from 
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from 1.2 to 7.5, and no new earth of any kind. The chief varieties of this fpar come 
from India and Chinas the firft generally of a greyifh^ the latter of a blackifh colour^ 
and known by the name of Corrindon^ or Corundum* 

VARIETY I. CRTSTALLISED. 

I. a I. In a large hexhcdral prifm, obliquely truncated at both extremities, of a 
dull yellowifh green colour, and changeable luftre^ being fuperficially coated with mica. 

Neighbourhood of Bomiay. 

VARIETY II. AMORPHOUS. 

II. a I. In finall irregular portions intermixed with purplifh micaceom quartz. 

Smte place-. 

GENUS VIII. JARGON EARTH, 

Firft obtained by Klaprotb in the analyfis of the Jargon or Grcon, in which he found 
it in combination with Silex, and Oxyde of Iron and of NickeL Its colour is white ; its 
fpeciBc gravity eftimated at 4.cxx>. With the flilphuric acid it forms an aftringent fait 
with flellifbrm cryftals ; with the acetous acid> a fait incapable of cryftallization. It is 
infoluble even in a boiling folution of potalh. It melts with borax without effer- 
vefcence, but is infufible with either of the fixed alkaKs, or with mtcrocofmic fait* 
The order of attraction of this earth has not as yet been fufficiently afcertained 

SPECIES I. JARGON. 

Zirkon, Germ* 

The colour of this ftone is grey, or greenifh white, or yellowifh green, or yel- 
lowifh or reddifh brown, or violet ^ it is fometimes alfo without colour. Its external 
luftre cafual, its internal inclining to the metallic ; its fraAure laminated i fragments inde^ 
terminate ; tranfparency confiderable i refraftion double 5 form double tetrahedral pyra- 
mids with or without an intermediate prifm; fpecific gravity from 4.416 to 4*700^ 
, hardnefs next to that of the fapphire. 

It is difficultly adted on by acids. When heated to rednefs and fuddenly quenched in 
water it becomes (battery, but is fcarcely fufible even by the help of oxygen gas. 

According to Klaprotb^ it contains. Jargon Earth W, Silex 31.51 Oxyde of Iroa 
and of Nickel 0.05. Brought principally from Ceylon^ 

VARIETY 
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VARIETY I. CRTStJLLISED. 

I. a I* In iinall (xSbhedral cry Hals of various (hades from colourlels to pale fca- 
grecn. • Cejhn. 

IL a 2. Indeterminate fragments of the fame. 

b. Indeterminate. 



Same place. 



GENUS IX. SIDNRIAN EJRTH. 

The fubftance fo called by Mr. ff^edgwood^ and on his authority thought to be a 
new fpecies of earth, appears by the late experiments of Mr. Uatchett to be only a 
mixture of Silex, Alumine, and Oxyde of Iron, Vide Fhil. "Tranf. Vol. Ixxx. Part ii. 
P. 306. and VoU Ixxxviii. Part i. P. u 



ORDER II. MIXED. 

Compounds of die foregoing eardu or ftones> haying their integiAiiC parts foUended 
as not to be vifibly diftindt. 



GENUS I. CALCAREOUS. 



SPECIES I. MARL. 

ArgiUo-cakitc. 

, ...» 

This generally ocairs in ftrata more or lefs extenfive, and of different degrees of in* 
duration. It is of various colours, without luftre or tranfparency ; when dry has a 
rough harfli feel ; fpecific gravity from 1.6 to 2.4. It is eafily difiufible in water, 
moulders on expofure -to air, . effervefees ftrongly with acids, and is found fufible 
from 130 to 140 fFedgw. By analyfis it appears tp confift of Carbonate of LJme 
60—80, the' remainder clay, with a little Oxyde of Iron and Other accidcnul admix- 
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VARIETY 
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VARIETY I. SEMT'INDURATED. 

I. In an irregular piece of a dead white colour^ light and of an earthy texture. 

Berne. 

II. The fame> rather more compaffc and ponderous* liafy. 

• 

III. The fame, of a yellowifh white colour, ftill more compact and very ponderous. 

Torkjhirc^ 

IV. In a thick flab of a yellowilh white colour and clofc earthy texture. 

Mont Martre. 

V. The lame, of a light grey colour. ' Same place.. 

VARIETY IL • INDURATED. 

VI. In an irregular piece of a yeUowUh colour, pardy indurated and pardy earthy and 
friaUe. Stourbridge. 

VIL In a fiatted piece of a light brown colour, compofed of aggregated ipherules. 

Alps. 

VnL Indurated and of a greyifh colour, feparated by fiflures into irregular poly* 
hedral columns, the furfkce being covered and fifllircs filled with yellow calcareous ipar 
(Seftarium}. Jfie o/Siefpty, Kenu 

IX. An irregular detached pordon of the (amc with fteUated gypfum on the furfacck 

Sameflace.. 

'^. Septarium in a large flab of a dark Uuifli grey coloui;, having its fiflures filled witb 
ycUow calcareous fpar. Someplace. 

XI. In a long flab of an afli colour, veiy compaft and indurated, with dark brown, 
dendritic figures on the fur&cc CoUam near BriJioL 



VARIETY JIF. SLJrr. 

XIL Of a yellowlflx colour^ indurated and of a flat; textuic, miL dendridc figures oa 
thcfiirfacc* Pappiuieim* 

5PECIE& 
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SPECIES II. LIMESTONE with JRGIL-LITE. 

Diftinguilhable from marble or common Iimeftoae> b; being of a duller a(pe£t and 
having an earthy fmell when breathed on. 

XIII. Of an earthy texture and dull white colour. PUdnmit. 

XIV. Of a brownilh yellow colour^ compo&d of layers and containing foliated man^ 
ganefe.. Oiermafciek 



SPECIES III. S^ILICEOITS LIMEStONE. 

Of fuperior hardnefs to common limeftone, giving fire occafionally with fteelj anJ 
tinder the higher degrees of heat meldng into an enamel. 

XV. Of a compa<£l texture, internally of a light brown colour, externally of t 
yellowilh white. 

XVK Of an earthy texture and greyifh white colour.. PktbicBk 



SPECIES IV. FERRUGINOUS LIMESTONE. 

Limeftooe largely impregnated with oxyde of Iron, and thereby acquiring a red op yet« 
low colour, and a difpofition to become ochry on expofure to air« 

XYIL Of a granular texture and reddifh grey colour,, ochry on the fur&ce. 

Somcffetjbirc*. 

SPECIES V. GTPSUM with CALCAREOUS SPAR: 

Generjdly harder and more ponderous than common gypfum, and though but partiall]^ 
£bluble, always efiervefdng with acids. 

XVIIL Of a fiiow white colour and granular texture. " Zykfels.^ 

SPECIES VI. GTPSUM wia SfTIITESrONE. 

Eaffly diftinguilhablc fix)m common gypfum by its oficnfire odour on being (craped: 
or powdered*. 

SPECIEa 
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SPECIES VII. GTPSUM with MARL. 

Generally of a greyifli, brownifli, bluifh> or yellowifli colour, of different degrees 
of induration, dull, of an earthy fra6ture and more or lefs efiervefcent. 



GENUS II. MAG NESIAN. 

SPECIES I. CALCIFERQUS ASBESTINirE. 

Vide Kirw. EUm. Mineral. Vol. L P. 377. 



SPECIES JI. srEAritE with ARGILL. 

Harder and kfs unftuous than common fteatictj and having an earthy fmdl when 
breathed on. 



L Qf a dark olive green cobur and flaty texture* 



Cornwall. 



SPECIES III. SERPENTINE witb HORNBLENDE. 
Ufually of a blackilh coloufi and of a fbme^fi^iat foUated or ftriated frafture. 
11. Of a greenilb black colour, Pori/oy. 



SPECIES IV. SILICIFEROUS POTSTONE. 

Confiderably harder and rather lighter than the Potftone of Ccmo. Vide Kirw. Elm. 
Mineral. Vol. I. P. 376. 



SPECIES V. FERRUGINOUS STEATITE. 

Generally of a bluifh colour and of an increafcd ipecific gravity, becoming ochry by 
calcinadon or long expofure to air. 



III. Of a re^diih yellow cqlour, 



C%^* 



GENUS 
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GENUS III. ARGILLACEOUS. 



SPECIES I. CAtClFtROUS ARGILLI'TE. 

Containing a larger propordon of Carbonate of Lime than common ArgtUIte, and 
confequently eflfervcfcing more readily with acids. 



I. Of a light greenilh grey colour and doie texture. 



SPECIES II. tALCOSE ARGILLITE. 

Its colour whitifh, bluilh, or grccniih grey; luftre confidcrablcj fofter than common 
argiilite \ Ipecific gravity 27 i 7. Found in j^aS abundAnofr at Hilyh^. 



SPECIES III. SILICIFEROUS ARGILLITE. 

Argillite intermixed with (ancl, jalper; or other forms of (ilex. Its cobur generally 
grey of various tints ; having fome luftre^ and flight tranfparency ; hardnefs ibmetimes 
fufficicnt to give fire with ftech ipecific gravity from 2.61 to 2^67, 

11. Of a bluifh black colour and flaty texture. 



SPECIES IV. FERRUGINOUS ARGILLITE. 

Argillite impregnated with oxydc of lTon» becoming thereby more ponderous a 
lels flaty in its texture. 

III. Of a dark afli colour and flaty texture, ochry on the furface. Jura^ Orkneys. 

IV, Of a yellowifli red cobur, flat^ teicture, and €a[rthy fraSure, 



SPECIES V. HORNBLENDE with GARNET. 



• J 



Acquiring from thie garnet more or lefe of a teddifli ctteUr, and a greater degree of 
luftre, hardnefs, and fpcci fie gravity, r ' ' ^ .'■ 

SPECIES 
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SPECIES VI. HORNBLENDE SLATE mtb TALC or MICA^ 

Of a grecnKh grey colour, with fome luftrc, and often of fufficient hardncfs to 
^ve fire with ftccl j fpecific gravity about a.8 1 5, 
Found in great plenty in the IJU o^AngUfea. 

SPECIES VII. HORNBLENDE SLAtE witb QUARTZ. 

Generally more or lels of an ochre yellow colour, and of fufficient hardnels to give 
fire with deel. 



SPECIES Vlll. TRAP with HORNBLENDE. 

May be diftii\gui(hed from common trap, by being for the moft part of a greenijh 
colour, and exhibiting glimmering pardclcs. 



SPECIES IX. TRAP with MULLEN, 



SPECIES X. TRAP voUb KRAG. 
Vide Kirw. Elm, Mineral. Vol, L P. jBo. 



SPECIES XI. SILICIFEROUS TRAP. 

- Trap impregnated with different fornis of filcx, from which it acquires a clofer texture 
and a greater degree of hardnels. 



SPECIES XIL FERRUGINOUS CLATS. 

Colorific Earths. 

Clays receiving different (hades of colour B"om the admixture of iron in various propor- 
dons^ and in different degrees of oxydation. They (lain the (ingers> and gcoetedly 
change their colour on being expofed to heat. 

I V. Of 
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V. Of a blue colour, ochry on the furfacc, compoied of fcrratcd columnar con- 
cretions. Caletro^kDaU. 



VI. Of a yellowifh colour, approaching to the nature of bole. 



Saxony. 



VII. The fame, of a lighter colour, more uniform in its texture, and of a harflier 
feel. Mendip Hills. 



VIII. The fame, of a ftill paler yellow colour. 

IX. Of a verdigris green colour intermixed with red fpots. 



Same place. 
Verona. 



SPECIES XIII. MULLEN with JSBESriNirE. 

Vide Kirw. Elem. Mineral. Vol. I. P. 384. 



CENUS IV. SILICEOUS. 



SPECIES I. EARrur ^UARrz. 

Quartz in mixture with a fmall pormon of Alumine or Ume, having more 
or lefs of an earthy texture with but litde luftre or tranlparency, often britde, and 
fomerimes very light. 

I. Of a white colour and earthy texture, refembling burnt alum both in appearance 
and feel. Mmt Marfre. 



SPECIES II. FERRUGINOUS QUARTZ. 

Quartz receiving different fhades of colour from admixture with Oxyde of Iron, by 
which its texture, tranfparencj, hardnefs &c. are alfo often materially affc£ted. 



II. Of an ochre yellow colour. 



Cornwall. 



SPECIES III. EJRTHT QUARTZ witb ACTTNOLITE. 

Vide Kirw. Mineral. Vol. I. P. 388. 
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SPECIES IV. EARtHT HORNSTONE. 

Containing a larger proportion of alumme than common homIlone> and exhibiting 
there&re a more earthy appearance. 

I 

SPECIES V. . FERRUGINOUS HORNSTONE. 

Generally of a reddiih or yellowUh colour^ and for the mod part more fuHble 
than the common hornftone. 

IIL tf I. Of a reddiih brown colour and conchoidal fraAure* SvHdcn. 

IV. a 2. Of a dull white colour^ ochry on the furfacei and jpenetrated with black 
dendritic figures. IJU of Elba. 

SPECIES VI. SILICEOUS S CHISTUS witb\lMESrONE. 

Vide Kirwan. Elem. Mineral. Vol. I. P. 392. 

SPECIES Tn. SILICEOUS 5CHISTUS with ARGILLITE. 

Vide Kirwan. EUm. Mineral. Fol. I. P.sgu 

SPECIES VIII. SILICEOUS SCHISTUS with MULLMNL 

Vide Kirwan. Elem. Mineral. Voh I. P. 391. 

SPECIES IX. PirCHSrONE taitb OPaL 

Vide Kirwan, Ekm, Mn, Fol, /. 392. 
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ORDER III. AGGREGAtED. 
Earths or Stones of dlflerent kinds in a ftate of vifible mixture. 



GENUS r. 



CALCAREOUS. 



SPECIES I. CALCAREOUS SANDSTONE. 

Sand agglutinated by a calcareous cement. Generally of a whitifli, greyifti, or brownifli 
colour with a rough furface and earthy frafture. It is fometinfies found cryft Uiifed, and 
of fuffident hardnefs to give fire with ftecl; fpecific gravity from 2.5 to 2,6. When 
free from alumine it hardens on expofure to air. The mod pcrfcft cryftals of this 
flone are found at Fountainbleau. 

VARIETY I. CRTStALLISED. 

I. a I. In large rhoniboids of a duU white colour and rough furface varioufly mor- 
tifed inta each other. FontaitAleau. 

R. de L. PL 4- Fig. 45. 



VARIETY II. AMORPHOUS. 
II • a I. Compofed of layers of a flefli red and dull white colour. 



Norwof. 



IIL a 2« In a flatted piece of a brownifh red colour^ interfperfed with filvery mica. 

Neighboorhood of Maymcc. 

The town of Mayena is built of this (tone. 



SPECIES II. CALCAREOUS BRECCIA. 

Fragments of dififerent kinds of Marble or of odicr ftones imbedded in a calcareous ce- 
ment. 

IV. a I. In a thin rounded (lab compofed of whitiih marble it^ a dark coloured cal^ 
careous cement. 

V. -0 2. Fragments of reddifh brown jafper in a calcareous cement. 

Ra GENUS 
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GENUS II, mjgnesijn: 

SPECIES I. POrsrONE'PORPHrltK 

FelTpar imbedded in a bafis of Potftone, and generally of a greemfh, reddifli, or yel« 
lowifli grey colour, with but litde lullre or traniparency ; fraAure foliated; fpccific 
gravity about a.75. 

VARIETY I. AMORPHOUS, 
a. Undulacingly foliated. 

SPECIES II. SERPENTINE-PORPHRT. 

Fclfpar imbedded in Serpentine j of various colours ; without luftre j (lightly trans- 
parent ; eafily fcratched by the knife ; fpecific gravity not exceectng^z.y. 

VARIETY L AMORPHOUS. 
I. a u Compofed of greenifh white felipar^ in dark green terpentine. Florence. 
n. a 2; The fatne> having one furface poliflied. Same place. 



GENUS III. ARGILLACEOUS. 



SPECIES I. . ARGILLACEOUS SANDSTONE. 



Coarfe fand, or minute fi:agments of Quartz, Flint, or FeUpar, in an aigiilaceous 
cement, and often intermixed with Mica. 



VARIETY L AMORPHOUS. 



0. Slaty. 



I. ^ I. Of a dull white colour and coarfe iandy texture, having an earthy finell 
when breathed on. 

SPECIES 
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SPECIES 11. RUBBLE STONE, 
Gres Gris, Fr, Grauwacke, Germ. 

Argillaceous cement with Quartz, Siliceous Schiftus or Homftonc, and ArgiHtte. 
Its colour generally of different Ihades of grey ; its texture flaty or compaft \ hardncfs 
various j ipecific gravity from 2,64 to a.68. 

YARIETY !• AMORPHOUS. 

a. Slaty. 

b. Compa6t» 

SPECIES m, ARGILLACEOUS PORPHTRT. 

Felfpar contained in indurated Clay, Hornblende, Bafalt or Argillite, having an 
earthy fmell when breathed on, and fcldom of fufficient hardncfs to give fire freely^ 
with ftccU 

VARIETY L AMORPHOUS. 

n. Compofed of finall cryftals of felfpar in a brown argillaceous cement. 

Edinburgh. 
III. Dark coloured felfpar in a dark grey argillaceous cement. 

SPECIES IV. AMTdDALOID. 

Toadftone. — Mandelftein^ Germ. VarioUie. . 

Rounded mafles of Calcedony,, Agate^ Zeolite, Calcareous Spar, Lithomarga^. 
Steatite &c. in an argillaceous bafis* 



VARIETY I. AMORPHOUS. 

IV. Rounded portions of calcareous fpar in an argillaceous cemenc . Jierhyjfnri. 

V. Portion of a large nddule, compofed of white calcareous fj)ar in a blackilfa 
brown argillaceous cement. Same place. 

VI. Portion of a nodule, compofed of whitilh ftearite, in a brown argillaceous 
cement. fVales. 

-6 VII. 



VII. Nodules of pure white cryftallifed zeolite in blackifli Bafalt, Giant's Cau/ewaj. 

VIII. Numerous iphcrulcs of zeolite imbedded in a rcddifh brown argillaceous 
cement. Germany. 

IX> The lame, in which the zeolite appears to Tiaw been decompofed. 

Franckfort. 

X. Twelve other varieties of Amygdaloid, 

Scotland^ Derbyjhire, ^yroU Oberjiein^ £s?r. 



SPECIES V. SCHISTOSE MICA. 

An aggregate of Mka and Quartz^ of a flaty texture, and fplendid appearance ; and 
often containing Garnets, Shorl, Aftynolite, or Sappari. 



VARIETY I. 



AMORPHOUS. 



* 

XI. a I . Reddifti white quartz intermixed with filvery mica, and of a flaty texture. 



XII. a 2. White quartz with veins of brownifh mica. 

XIQ« a 2* Compofed of blacldfli grey quartz and filvery mica. 



Cornwall. 



Saxony. 



XIV. a 4. 



of white quartz and greenifh mica. 



Cordona^ Levant. 



XV. a 5. Eight llabs of fchidofc mica of various colours, from different places in 
the Levant. 

GENUS IV. SILICEOUS. 



SPECIES I. GRANITE. 

Quartz, Felfpar and Mica intermixed in different proportions. In its texture and 
colour, various i hardncfs always fufficient to give fire with fteel ; Ibmedmes britde ; 
ipecific gravity ufually from 2.56 to %.*j6. Of all the mineral fubftances the mod 
abundant* as it conftitutes the bafis of the higheft and moft extenfive primitive okhio- 
tains. 



VARIETY 
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VARIETY I. AMORPHOUS. 

I. a I. Compofed of large diftinft portions of white quartz, redJifh white fcHpar and 
brown mica. Cornwall^ 



II. a 2. 

III. a. J. 



— — of browflifti quftrtz, reddifh white fcllpar and black mica. Swedou 

of fcmitrafiipare nt quartz, dull white felfpar and black mica. 

In a bog near PeterJburgK 

On a pedcftal of diis granite (lands the ftatue of Peter the Great. 

IV. a 4. Compofed of white quartz, white felfpar, and filvery mica. Bcmbornh 



V. a '5, 



of coade grains of femitranfparent quartz, brownifli red felfpar, and 

Wales. 



blackifli brown mica. 

VI. a 6. ■ of femitranfparent quartz, dull white cryftals of felfpar and browa 

mica. Gmtwall. 



VII. a 7. 



VIII. ij 8. 

felfpar. 



of femitranfparent quartz, fleOi red felfpar and blackifli mica. 

EgypU 

of femitranfparent quartz, white .mica„ and decoinpofing whit& 

Cornwall. 



IX. a ^. Eight poliflied ^ecimens of Granite. 



Calabria^ Blankenbourgb, &c« 



K Slaty. 



SPECIES il. SIENITK 



Quartz, Felfpar and Hornblende with or without mica, aggregated in diflrerent prof»^ 
portions : fuppofed to be pofterior in formatioa to Granite^ and found tx) be fufible in a 
moderate heat. 



VARIETY I. AMORPHOUS. 

X. ^ I. Compofed of white quartz, pak flcfh coloured felfpar and black hom^ 
blende. 



XI. a 2. 



(^ white quartz, brownifli white felfpar and blackifli hornblende^ 
From a mountain near the Lake Sonico, Folcamonica. 



f. 
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XII. a 3. The fame, having a fmaller proportion of Hornblende, Sam place. 

XIII. a 4. Compofcd of white quartz, browniJ(l\ red fclfpar, and black hornblende 

JJk of ma. 
i. Slaty. 

SPECIES III. GRANATINE. 

Quartz, Felfpar and Jade i , Quartz, FcUpar and Schorl ; Garnet, Mica and Horn- 
bleiKle, &c. i aggregated into triple Compounds. Vide Kirw. Elem. Min. Vol. I. 
P. 342. 

VARIETY I. AMORPHOUS. 

XIV. a I. Compofed of Wack fchorl, red quartz, and filvery mica. Scotland. 

XV. a 2. ■ of white quartz, filvery mica, and garnets. 

XVI. a 3. ■ of white quartz, large fragments of black hornblende and filverjr . 
mica. 

XVII. <j 4. ^ of white quartz, black hornblende and black mica. Norway. 

XVIII. a 5. ' of ^hitc quartz, white filveiy mica and garnets. 

XIX. a 6. Three other varieties of Granatine. 

SPECIES IV. GRANITELL. 

Quartz and Felfpar ; Mica and Hornblende ; Jade and Garnet, &c. aggregated into 
binary compounds. Vide Kirw. Elem. MSn. Vol. I. P# 34J. 

VARIETY L AMORPHOUS. 

XX. a I. Compofcd of white quartz, and black hornblende. 

XXI. a 2. The fame, of a finer grain. Val Sabia del Brefciano. 

X:X1I. a 2. In a pollQied flab of a ftill finer grain. Bagolino in Val Sabia. 

XXIII. a 4. . Compofcd of dull white quartz and black hornblende. (Whin Stone.) 

Scotland. 




C "9 ) 

XXrV. a 5* Fight other varieties of granitell j fix of them cut and poliflicd. 

Scotland^ Blanckenhurg^ and Italy. 

XXV. a 6. Compofed of white quartz and reddilh white felfpar. 

XXVI. ij 7. 



ComvoaJL 



of white quartz and browniih red felfpar. 

Arthur* s Seat, Scotland^ 



XXVII. a 9. Two varieties of granitell; 



fTaUs and Germany. 



XXVIIL a 9. Compofcdof brownifli red felfpar and black hornblende. Leipzig. 

XXIX. ^ lo. ■ of reddifli white felfpar and black hornblende, flartz. 

SPECIES V. . GRANAL ITE. 

t 

QuartZj Felfparj Mica^ Schorl^ Gametj Hornblende^ &c. forming aggregated com« 
pounds of four or more ingredients. 

VARIETY I. AMORPHOUS. 

XXX. a I. Compofed of white quartz^ yeDowifli felfpar^ dark brown mic3i> and 
black hornblende. CcmwalU 



XXXr. ai. ^ 
black hornblende. 

XXXII. a 3. . 



of white quaftz^ browniih white fellpar, black micat and 

Monti/apra Edolo Vdkamonica. 

of white quartZj white filvery itaica, large cryftals of 



prilmatic ftriated fchorl> and garnets. 



XXXIII. a 4. 
black hornblende. 



-«— — of white quartZj reddilh felfpar, green aftynolite and 

Hartz. 

SPECIES VI. GNEISS. 



A mixture of Quartz^ Felfpar > and Mica9 diftinguifhable from Granite by being always 
more or lefs of a llaty^ texture. 



VARIETY I. AMORPHOUS. 

XXXIV. a I. Compofed of white quartz, reddifh white felfpar, and filvery mica, 
having a laminated texture. Scotland. 



XXXV. a 2. 
i. Fibrous. 



of a white quartz, reddifh felfpar^ and brownifli mica. 

Saxpn^m 

S SPECIES 
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SPECIES Vn. SILICEOUS PORPHrRT. 

Cryflals of Felfpar imbedded in Jafpcr, Homftone, Pitchftonc, Obfidian, Siliceous 
Schiftus, Schiftofe Horftftone or Amorphous Fcllpar 5 of a compad or flaty ttttture, 
and fo hard as to gire fire with ileel. Often found, like the foregoing, to conftitute entire 
mountains. 



VARIETY L AMORPHOUS. 

XXXVI. a I. Compoftd of cliptical cryftals of feMpar, of a yellov^ilh white colour, 
imbedded in purplifh coarfe jafper. 

XXXVII. a a. - — of numerous fmall cryftals of felfpar of a ycllowifti white 
colour, in a brownifh black filiceous cement. Sweden. 



XXXVIII. tf 3. A large nodule of the fame. 



Same place. 



XXXIX. ^4* In a thin (lab compofed of cryftals of reddifh white felfpar in a browi^ 
fiUceous cement. 

XL. a $. Compofed of numerous fmall cryftals of greenifti white felfpar in black 
ja^fc (AKiiqtu Pvrfhyry.) EQp. 



XLI. a 6. The fame, with fniall fragments of felfpar. 



Pizzo^ Calabria. 



XLII. a 7. Compofed of white felfpar^ in a greenifh filiceous cement approach-^ 
ing to the native of ferpentine. Egypt. 

- of dull white felfpar, in brownifh red hornftooew {Cgmnm 

GenMfffm. 

" of numerous finall cryftals of reddifh white felfpar^ in 

Egypt. 



XUn. a 8. 

Porpbyry.) 

XLIV. a 9. 

brownifh ttd homftone. 



XLV. a 10. A thin polifhed flab, compofed of cryftals^of yellowilh white felfpar in 
red jafper. 

XLV*. a 11. Nine odier varieties of porphyry, cut and polifhed. 

Drefden, Bkadtenhurgb^ C^c. 
h Slatyw 

SPEClfeS 
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SPECIES VIII. PUDDING'&rONE, 
Rounded pebbles of Quartz or Flint imbedded in a filiccous cemenc 



VARIETY I. AMORPHOUS. 

XLVL a I. Rounded pebbles of quartz and flint of different lizesi agglutinated bjr 
a filiceous cement. Hertford/hire. 

XLYII. a 1. Sixteen other varieties of pudding-0;one cut and poGfhed. 



SPECIES IX. SILICEOUS SJNDSTONS. 
Sand or filiceous particles in a ftate of cohefion more or lefs perfect. 



VARIETY I. AMORPHOUS. 
XLVIII. an Of a dull white colour and fine granular texture. PFindfor. 

XLIX. a Q.. Of a browniih red colour^ and compofed of thin parallel layers. 

PrMckfarU 



L. a. 2. Compofed of white and brown parallel veins. 



Mayence. 



LI, a 4,. Of an ochrjr white colour^ encloflng cryftals of cubic pyrites. Bcngai. 



SPECIES X. SILICEOUS BRECCIA. 



Angular fragments of iUiceous ftones in a filiceou3 cement. 



VARIETY I. AMORPHOUS. 

« 

UL a 1. Angular fragments of white quartz> in browniih red jaiper. 

Aberdeen/hire. 

LIIL a 2. TUee other Tarieties of Siliceous Breccia. 
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GLASS III. U ET A L S. 



The charaftcriftic properties of thcfe when pure, or unalloyed, are their opacity, 
iplendour, and power of condufting the eledkric fluid. Their colour is different 
fhades of white, grey, red or yellow j texture fpicular or hackly, granular, granularly 
foliated or ftriated ; hardnefs from that which yields to the nail, as lead, to that which 
gives fire with fteel ; fpecific gravity fix)m 6.343 to aj.ooo. 

Some metals are malleable and duAile to a great extent, as pktina, gold, filver, 
&c. others fragile, as bifmuth, nickel, arfenic, &c. 1 hence their divifion into Metals and 
Semi-Metals. 

On expofure to the combined a£bion of air and moifture, fome remain unchanged ; 
others, by uniting with carbonic acid or with oxygen, lofe their fplendour and tenacity, 
and are converted into a (late of ruft. 

They arc alfo very diflx^rendy affeAed by expofure to heat. In clofe veflcls they 
fimply melt, and may in fome inftances be voladfed \ but if air be admitted, whilft fome 
refift its influence, as platina, gold, and filver, others are converted into oxyds fufceptible 
of fubfequent vitrification, and of communicadng a tinge to glafs; the former me- 
tals therefore called ftrfeS^ the latter imperfeH. Tin, the mofl: fiifible of the metallic 
bodies, melts at 410 Farenb. Pladna, and fome others, require for their fufion the 
application of die moft intenfe degrees of heat When mdted> the metals aflfume a 
convex furface, and exhibit a difpofidon to cryftallize in cooling, ^y fufion they may, 
with a few exceprions, be combined with each other in all propordons, undergoing 
thereby remarkable changes of voladlity, fufibility, and weight. Moft of them may alia 
in tills way be united with fiilphur, many with phofphorus, and fome with charcoal. 

All the metals are foluble either in the nitric or oxy-muriatic add, and predpitabic 
from their folutions in thefc acids, not only by the alkalies and moft of the earths,^ and 
often by each other, but likewifc by pruflSate of pot-afh in every inftance, the foludon 
of jJatina excepted. They arc all in the moift way, except zinc^ foluble alfo ia alka* 
line fulphurcts. 

The princi|>al ftatcs in which thcfe bodies are prefented to us in the mineral king- 
dom %xti either native^ Uiat is when in poflTcffion of die foregoing properdcs, or where 

tbey^ 
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they lofe thefe properties by combinatibn with oxygen, with certain of the acids, fulphur^ 
oxydc of arfenic, &c. and are then faid to be mineralifid. 

The metallic bodies are generally found in veins, clefts, or fifliires, running more 
or lefs obliquely in the ftrata of primitive or fecondary itiountains, and are for the 
moft part accompanied by quartz, calcareous fpar, or other heterogeneous matter, which 
ferves them as a matrix, and from which they are feparated in the mechanical operations 
of pounding, fifting, waQiing, &c. 

The lift of the metallic bodies is, Platina, Gold, Quickfilver, Silver, I-ead, Copper, 
Iron, Tin, Bifmuth,. Nickel, Arfenic, Cobalt, Zinc, Antimony, Manganefe i to which 
may be added Sche.ele, Uranite, MoJybdcna, Menachanite,. and as ftill later difcovc- 
ries> Silvanite and Titanite« 



ORDER L DUCTILE. 



GENUS I. PLATINA. 
Platine, Or ilanc, Fr» 

When pure, this is of a white colour, intermediate between that of tin and filver^ and . 
is the heaviefl body in nature, its fpecific gravity being upwards of 22. It is malle-> 
able and dudtile to a great extent, though harder than either gold or filver^ It undei^* 
goes no change by expofure to the air. In the common fire it cannot be fufed,. but 
may be foftened to fuch a degree as to become capable of being wielded. To the 
oxy-muriatic acid or aqua regia> ia which, alone it is foluble, it communicates at firft 
a yellow and afterwards a reddifti brown colour, and from thefe it may be precipi- 
tated by muriate of ammoniac, but neither by pruffiate of potafh nor folution of ful- 
phate of iron, properties which diflinguiflx it from gold. , It is faid to be alfb folu- 
ble in fulphuret of potafh. It is fcarccly aficdtcd in the dry way either by compound 
falts or by fulphur,. but may be united fa^ fufion with arfenic -, and irv. different pro- 
portions with feveral of the odier metals, but moft eafily and intimately with zinc 
With copper it produces a compound of a golden colour, hard, malleable, clpfe 
grained, fufccpdblc of a fine polilh, and durable. It amalgamates readily with mercury,. 

This metal was firft. brought into Europe from the Spanifh fetdements in Soufb 
America in the year 1741, and has hitherto been found only in a metallic ftate, in fmall 
flatted grains of a grey filver white colour, intermixed with ferrugineous fand and particles 
of nadve gold and of quickfilver, being collefted in the wafhings of the arcnacerous gold 
ores, and principally thofe of Novita and Citaria, north of Cboca in Peru. It is alfo 
(aid to have been met with in the ifland of Barbadocs. 

SPECIES^ 
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SPECIES I. NATIVE FLAtlNA, 

VARIETY I. IN GRAINS. 

I.^a I. Native platina in fmall fiatted angular grains of a dark tin white colour* 

Bogodo, Santa Fi. 

Platina in this ftatc is foisnd to contain from one third to one fourth its weight of iron, 
by which it is rendered magnetic, and reduced nearly one half in its fpccific gravity. 
To purify it moft effcftually, it muft either be diffolved in oxy-muriatic acid and 
precipitated by muriate of ammoniac, or fluxed with a mixture of oxyde of aricnic and 
potalh, heated afterwards with oil, and then digefted in the nitric acid. Vide Kirw. 
JElem. Min. Vol. 11. P. 104. 

GENUS II. GOLD. 

The moft valuable of the metallic bodies, when pure, is of a bright yellow colour 
and very fplcndid. Next to platina it is the heavieft body in nature, being to water as 
i9.jcoto 1. 000, and by far the moft malleable, as well as the moft dudile fub- 
ftance we are acquainted with. It is harder and more ehftic than lead qr tin, but 
lefs fo than pladna, filver, copper, or iron ; not fonorous. It fufFers no change either 
on expofure to air or moifture. > It melts at 32 of ^eJgw.=z^2sy FarenbHt^ exhibit* 
ing a beaudful bluifti green, or aqua marine colour ; but is incapable of being vola- 
tilifed or oxydated, unlefs under the application of the moft intenfe degrees of heat. 
Upon being allowed to cool flowly it cryftallizcs into four-fided pyramids. 

The only acids capable of a&ing on it are the oxy-muriatic acid and aqua regia, 
with which it forms a ycUowifli folution, remarkable for the properties of ftainbg the 
Ikin purple. From thcfe, as in other inftances of metallic foluuons, the gold may be 
precipitated by the alkalies and foluble earths. It may alfo be thrown down by zinc, 
bifmuth, quickfilver, tin, and many other metals, and in its metallic ftate by asther, 
different effcntial oils, phofphorus, and folution of fulphate of iron. It is likewife folu- 
ble in folutions of alkaline fulphuret. The precipitate by tin is of a purple colour 
{PurpU powder of Caffius) that by ammoniac (Jurum fulminans) explodes with great 
violence on expofure to gentle heat. 

Gold in its metallic ftate readily and intimately combines by fufion with all the other 

metals. With filver it becomes paler; with copper oF a deeper colour, more fufibkj 

harder and more elaftic. Its oxyde communicates a red colour to glafs. The ores of 

gold are, 
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SPECIES !• 

Or Native, Fr. 



NATIVE GOLD. 
Cediegen Goldi Germ. 



In this date gold is never met with perfcftly pure, being always alloyed with filtrcr, . 
copper, or iron, more efpecially the two former. The proportion of alby has in fevtral 
inftances been found to be nearly the fame with that of our common gold coin, viz. 
about a 2 carrats. Native gold varies much in its colour, which is fomctimes of a bright 
yellow, often as pale as brafs, and fometim^ tarnifhed of a reddilh brown. It varies 
alfo confidcrrably in its forms, being either found cryftallifed or in detached atliorphouJ. 
mafles ramifying or interfperfcd through other fubftances, or applied to them fuperfi- 
cially, or in loofe grains. When cryftallifed, its form is generally the aluminiform oc*» 
tohedron with its modifications. 

In colle6Hng it from thofe fobftances through which it is difleminated, or with 
which it may be accidentally ift mixture, advantage is taken of its difpofition C6 amal- 
gatrfate with quickfihrer, and to free it from alloy requires cupellation with lead or fomc 
other proccfs of refinement. The richeft mines of native gold are thoft of HuBgary, 
Siberia, the Brq/iLs, Cbili^ Peru and Melted. 



VARIETY r. CRrSTJLLlSED. 

I. tf It Puit rcgulusof gold fuperficially cryftallifed.. 

II. a !• Native gold tarniftied on the furface> Ramifying oil ocfary quart2> in many 
places cryftallifed in very fmall and regular odohedrons. N^uigi Tranfyhama^ 

R. de ^ J/lc, PL 3. Fig. i. 

III. a 3. In very foiall oftohcdral cryftals of a brafs yellow colour, ^on grey quartz* 

Cremmtz., 

IV. a 4. Partly in very fmall oftohedral cryftals, and pardy dcndritiform, and of a 
pale yellow gold colour, on cryftallifed quartz. Same place^: 

V. a 5. In very fmall oftohedral* cryftals of a brafs yellow colour, intermixed with 
black filver ore alfo minutely cryftallifed, on milk-white fpongy quartz. Hungary. 

VI. a 6. In very regular fmall odohedral cryftals, implanted 00 laminated native 
gold of a brafs yellow colour, on impure grey quartz^ Nagiag. 

VII. h r. In finall aggregated tctrahedral prifms with tctrahcdral pyramids, of a brafi 

colour 
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colour and very fplendld^ producing a lace- like appearance on greyifh argillaceoua 
quartz. ' ' TranJ^^hams^ 

Caial. de Raah. xvi. A. h. 3. 

• 

VIII. c !• In fmall cubic cryftals^ imbedded in laminated native gold, without ma- 
trix. Vere/patack, Tranfyhama. 

d. Indeterminate. 

^j Rde Vlfie^ the pyramidal cryftalliration fo often obfervable on the furface of lami- 
lated native gold, is confidered as depending on the projection of the folid angles of 
fmall cubes of which thefe lamellae are compofed. 

VARIETY IL OF PARTICULAR SHAPES. 

IX. ax. Of a bright yellow colourj dendritiform or mo(s-like, with minutely 
cryftallifed femitranfparent quartz and galena, on an argillaceous breccia interfperied 
with yellow pyrites. Abrudbanya^ T^ranfyhofm. 

X. ^ I. Of a deep yellow colour, thickly ramifying on (at milk white quartz. Pern. 
i I. FiUform. 

XI. ^ I. In lammae pardy of a deep gokl yellow, and partly of a pearly grey co« 
lourj m white calcareous fpar with a fmall vein of quartz underneath. 

Kongjberg^ Norwof. 

The pearly appearance in this fpecimen is probably owing to the gold being com- 
bined with a greater than ufual propordon of filver. 

XIL d 2« The fame, of a gold yellow colour, in fat quartz, with grey ore of anti- 
mony. Hungary. 

XIIL d 3. The lame, in variegated copper ore. Norway. 

XIV. d 4. The fame, of a brown colour and without hiftre, with cubic vitreous fil* 
ver ore and cryftallifed quartz, on a(h-colourcd indurated clay. Cbernnitz, Hungary. 

VARIETY III. AMORPHOUS. 

XV. a I. In a large irregular mafs of a pure gokl colour, in which are imbedded 
irnall fiagments of femitranfparent wlute quactz. Pin$. 

XVI. 






XVI. ^ I. In loofc irregular grains. ' Tbihf. 

XVII. ^ 2. In fmaller grains intermixed with grains of ftream tin ore. 

CormvaS. 

XVIII. c r. Inter(pcrfcd through native cinnabar in grey opake quartz. Hungary. . 

XIX. c 2. Interfperfcd through pale brafs yellow iron pyrites in femitranfparent fat 
quartz. Adelfors^ Sweden. 

XX. c 3. The fame, in yellowifti grey opakc quartz. Nagyag, ^ranfylvansa. 

XXI. c 4. Intermixed with brilliant yellow pyrites and intcrfpcrfed through grey 
opakc quartz. Siameflace.^ 

XXII. c 5. Interlperfed through decompofing ochry pyrites. 

Catbarinabergi Sihma. 

XXIII. c 6. In decompofing iron pyrites of a liver colour. Banat. 

XXIV. c 7. In brownifli red finopel and yellow fcaly blende. Scbemnitz. 

XXV. c 8. In dull yellowifh clay. Biber in Hejfe. 

XXVI. € 9. With yellow tetrahedral blende intermixed with quartz and covered with 
cellular dccompofed felfpar. Scbemnitz. 

XX VII. € 10. In grey antimonial ore. Bareutb. 

XXVIII. c II. In nadvc realgar with minutely cryftalfifed quartz on bluifli grey indu- 
rated clay. Tranfylvania. 

XXIX. c 12. In leaden grey granulated galena in milk white opakc quartz. 

Bareutb. 

XXX. c 13. In grey filver ore, with cinnabar and white opake quartz. Hungary. 

XXXI. .^14. In rcddifli brown phofphorcfcent blende, with tranfparent laminated 
gypfum. Konjlock, Bohemia. 



SPECIES 
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SPECIES II. GRET GOLD ORE. 
Or grisy Fr. Nagyager GaUerZi Germ. 

It occurs cither in fmall tctrahedral cryftals, or more commonly in hexagonal or in- 
determinate lamelte, or in grains intcrfperfed through rofe red pearl fpar, and often 
accompanied with quartz, grey copper ore, and auriferous pyrites. The lamellae are of 
different degrees of thicknefs, and are attached to and interfedt each other in various 
dire^lions. The colour of this ore is blackifh leaden grey, with confiderable 
luftre. Its frafture foliated, the folia being fomewhat flexible and opake. It may be 
eafily fcraped with the knife, and ftains the fingers like plumbago. Specific gravity 
8.919. Under the blow-pipe it yields fulphur, and oxyde of antimony and of arfcnic, 
leaving on the charcoal a globule of gold and filver, together with fomc oxyde of lead 
and of iron. When reduced to powder, three parts in a* hundred arc found to be attrac- 
tible by the magnet, and twenty- one foluble in the nitric acid. 

The richcft fpecimens of this ore have been computed to contain 25 per cent, of 

gold in combination with filver. By the analyfis o( Ruprecbt^ it confifts of Sulphur 

. 41.66, Oxyde of Lead 25.00, Oxyde of Iron 16.66, Gold 11.66, Silver 2.22^ Oxyde 

of Arfenic i.oo, Oxyde of Antimony 2.08. It has hitherto bcca found only at Na^ 

gyag near Beva in ^ranfylvania. 



VARIETY I. 



CRTSTALLISED. 



XXXII. a I. In aggregated tctrahedral cryftals, with minutely cryftallifed flefh red 
pearl fpar on metalliferous rock. Nagyag. 

XXXIII. a 2. In aggregated cubes varioufly truncated, with tranlparent cryftallifed 
quartz and pale fielh red pearl Ipar and brown blende. Same place. 

XXXIV. b I. In large (hining hexagonal laminae, in a mixture of quartz and rcd- 
difh white pearl fpar. Same place. 

XXXV. h 2. In fmaller laminas, in a mixture of yellow pearl fpar and brown 
blende. Same place. 



XXXVI. c I. Interfperfed through reddilh white pearl fpar. 



Same place. 



VARIETY II. OF PARTICULAR SHAPES. 

XXXVII. a I. Intermixed with brown fcaly blende, and- exhibiting a dentritic 
appearance, in rofe red pearl (par. Same place. 

3 SPECIES 
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SPECIES III. WHITE GOLD ORE. 
Aurum Graphicum. Or hlancy Fr. Weijfes Golderzy Germ. 

This occurs moft commonly either interfperfcd, or in fmall indeterminate or tabular 
cryftals of a greyi(h white colour, intermediate between that of regulus of antimony 
and bifmuth. Its cryftals are generally attached to each other laterally, and diftributed 
fuperficially on their matrix (a mixture of lithomarga and quartz interfperfcd with py- 
rites) fo as fomewhat to refemble print, hence called Aurum grapbicum. It is of con- 
fiderable fplendourj its texture in one diredlion foliated, in others finely granular j its 
fragments irregularly angular and uneven. It yields readily to the knife; foils the fingers; 
Ipecific gravity 5.723. It decrepitates, and fufes eafily under the blow;pipe, and by a 
continuance of the heat a confiderable part flies off in the form of an inodorous whidfh 
fmoke, leaving behind a pale gold globule. According to MuUer, this ore con- 
fifts of Gold in union with a new Semimctal, together with a fmall proportion of Arfcnic 
and of Nickel. 

It has hitherto been found only at Facehay and at Offmhairr/a in Tranfylvania. 

VARIETY I. OF F ARTICULAR SHAPES. 

XXXVIII. a I. Of a tin white colour inclining to fteel grey, cryftallifcd in fmall 
ftriated aggregated prifms, on minutely cryftallifcd femitranfpareijt quartz, covering 
metalliferous rock. Offcnbanya^ Tranfyhania. 

XXXIX. a 2. The famc^ on coarfe red jafper intermixed with white quartz. 

Said to come from Spainy but more probably from Tranjylvanian . 

VARIETY II. AMORPHOUS. 



GENUS III, QUICKSILVER. 
Argsntum Vtvum, Hydragyrus. Mercurtf Fr. ^ckfilhert Germ. 

Pure quickfilver is of a filvcr or tin- white colour, and of a liquid form at all temper- 
atures between 6oo* above, and 40* below a ofFarenb. Its fpecific gravity 13.56. It 
is not perceptibly altered either by the fimple application of heat, or by expofure to the 
air ; but by agitation in this fluid it may be converted into a black, and by the affiftancc 
of heat into a red oxyde, from which by an incrcafc of the heat alone, it may be brought 
back to its metallic ftate. 

T a The 
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The nitric and oxy-muriatlc are the only acids which are afted on by this n>etal with* 
out the affiftance of hcatj but, when reduced to an oxyd, it combines with the fulphuric,. 
muriaticj acetic^ and moil of the other acids without difficulty. From its folutions ia 
thefe it may be precipitated by copper, iron, and zinc ; and if thrown down by an alkali, 
the precipitate when mixed with fulphur, upon being gradually heated, poflefles the power 
of exploding. Quickfilver combines readily with pure platina, gold, filver, and moft of 
the other metals, forming what are called amalgams. By trituration or fufion, it- may be 
united with fulphur into a dark compound, known by the name of ^ibiops, which in 
clofe veflels fublimes into a red ftriated mafs called artificial Cinnabar. It may be con- 
verted alfo into an jEthiops by trituration with the folutions of fulphure of potalh or of 
foda, and into fa^iiious Cinnabar with a folution of fulphuret of ammonia. Befides the 
application of the various preparations of quickfilver in the praftice of medicine, it is 
employed in the working of gold ores, as before mentioned, in the conftruftion of phi- 
lofophical inflruments, and of mirrors, as alfo in gilding and painting. The ores of thia 
metal are, 

SPECIES I. NjriVE QUICKSILVER. 

This is generally met with in fmall brilliant globules diflcminated through ftones, clays> 
and various mercurial ores, or coUe&ed in more confiderable quantity in the clefts and 
hollows of rocks. It difiirs from diftilled quickfilver only with regard to its degree of 
purity. It is found in the greateft abundance in Idria, Deux TontSy and other parts of 
Germany^ and at Almaden in Spain. 

VARIETY I. FLUID. 

I. ax. Fluid quickfilver. Hungary, 

m 

VARIETY n. INTESPERSED. 

II. a I. Native quickfilver in fmall globules^ on ponderous coarfe grained dark 
cinnabar without matrix. Alma Jen. 

III. a 2. The fame, with ferruginous cinnabar, on grey emery. Palatinate. 

IV. a 3. The fame, difieminated through coarfe grained ferruginous cinnabar with 
yellow iron pyrites. fVolfflein. 

y. tf 4. The iame, in irregular globules difieminated through coaife ferruginous 
cinhaban Stablberg. 

VI. tff. 



( »4» > 

YI. a 5. The rame> diiTcminated through blulfh-black afgUlaceous fchiftus. Idria, 

SPECIES 11. NATIVE AMALGAM, 

This, which is of a filvcr or tin- white colour and metallic fplendour, is found moftr 
commonly either interfperfed through, or lying on the furface of other quickfilver ores 
containing filvcr. ' It fomctimcs alfo occurs in fmall lumps, and fometimes in aluminiform 
odohedral cryftals truncated at their folid angles and borders.' In its hardnefs, brittlc- 
nefs, and weight, it differs according to the proportion of its conftituent parts* In ge- 
neral it is found to yield from 80 to 90 per cent, of quickfilver, and from 10 to 20 of 
filver, which are eafily feparable from each other by the fimple application of heat^ It 
has principally been met with in the mines of Beuii Fonts and Upper Hungary. 

VARIETY I. CRTSTALL IS ED. 
a. In truncated o£tohedrons. 
VIL b I. Native amalgam, in amorphous ponderous fpar» ObermofcheU 

VIII. h 2. The fame, in bluilh indurated clay intermixed with cinnabar and py^ 
rites. Idria. 

IX. h z- The fame, on grey indurated clay mixed with cinnabar. 

Mofcbellandjberg^ Deux Fonts. 

X. b 4. The fame, minutely difleminatcd through grey clay. Idria. 

SPECIES III. NATIVE OXTDE. 

^ueckfilber Lebererz^ Germ. 

This occurs in opake lumps of a dark grey, or dark cochineal-red colour. . Its 
texture either fine grained, compaft or flaty. Its internal luftre generally approaches 
to the metallic. Its fragments arc angular. Specific gravity from 7.186 to 9.230. 
It may be eafily fcraped with the knife, and gives a dark red ftreak. It is not aftcd on 
by the nitric acid, but diffolves in the muriatic by the affiftancc of heat. It yields 
from 20 to nearly to per cent, of quickfilver. It is often intermixed with native Quick- 
filver, Cinnabar, and Oxyde of Iron, and has by fomc been thought to be little elfe than 
cinnabar intimately combined with bituminous flate. It is the mod common of all the 
quickfilver ores of Idria. The Coralline ore, as it is called, is one of its moft remarkr- 

able varieties. 

VARIETY 



( Ma ) 



VARIETT I. AMORPHOUS. 

XL a I. Of a brow nifh red colour .and granular texture, internally of a glimmering, 
luftre. Idria. 

\ 

'XII. a 2. The fame, fomcwhat more fplendid, and covered witli black Ihining in- 
durated bitumen. Kirckbem^ Pohlen. 

XIII. i I. Of a greyilK liver brown colour, very compaft and ponderous. Una, 

XIV. c I. Of a conchoidal texture, and dark cochineal red colour {Coralline ore). 

Same place. 

XV. €.2^ Of a flaty texture, and (hining dark reddilh brown colour. Same place. 



XVL c 2* , The lame, lefs ponderous, and of a dark grey colour. Same place. 

Thcfe ores all yield a fmall proportion of quickfilver under the fimple application of 
heat in clofe veffels ; but are found by experiment to contain alfo a confiderable propor- 
tion of cinnabar. 

SPECIES IV. HORN QUICKSILVER. 

Is met with cither in Imall cryftals, or forming an incruftation on the exterior furface 
or in the cavities of coarfe ferruginous cinnabar ores, and is generally accompanied with 
native mercury. It is of a whitifh, greyilh, greenifli, or blackifti colour, with more or 
lefs tranfparency and fplendour. The figure of its cryftals, the tetrahedral rhom.boidal 
prifm with tetrahedral pyramids. Under expofurc to heat it fublimes without decom- 
pofition, and according to the experiments of Mr. fVoulfe^ by whom this ore was firft 
analyfed, it confifts of oxyde of mercury in union with the muriatic acid, and a ftill 
larger proportion of the fulphuric. Monf Sage ftates it to yield 86 per cent, of quickfilver. 
It is found at Mojcbellandjberg in the Dutchy oi Deux Pants, and alfo, as it is faid, in 
Ifef,. 

VARIETY I. CRTSTALLISED. 

XVII. a J. In olive coloured tetrahedral prifms terminated by tetrahedral pyramids, 
the faces of which arc triangular, with native quickfilver and ferruginous cinnabar, on 
grey quartz. ObermoJcbeL 

N.B. The 
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Ni B. The cryftalfifation of this differs from that given by Rome de Uljle^ PL 7. 
Fig. 3 1, in which the faces of the pyramid are rhotnboidal. 

XVII !• a 2. Forming a femitranfparcnt incruftation of minute cryftals of a grey co- 
lour on coarfe' heraatiticaf cinnabar^ with indurated clay. Same place^ 



h. Indeterminate. 



SPECIES V. CINNABAR. 



This is by far the moft common of the ores of quickfilver. It occurs either cryflalHfed, 
or in irregular veins or lumps intermixed with, or interfperfed through, other mineral 
fubftances, or forming an efHorefcence on their furface. Its colour is moft commonly 
cochineal- red or fcarlet, fometimes rcddifh brown, or even greyifh black. Its texture in 
the mais is cither fibrous, granular, fcaly, or compadV. It is in moft inftances fo fofc 
as readily to ftain the fingers, is very britde, and, when rubbed to powder, or fcratched 
with the knife, it lofcs its fplendour and becomes of a lighter colour. When cryftal- 
lifed it has always more or lefs tranfparency and luftre, and alTumes the form of double 
tetrahedral pyramids truncated at their fummits, with or without intermediate prifms. 
It varies in its fpecific gravity, from 5.4*9 to 10. 1 285. Before the blow-pipe it is vo- 
latilifcd, emitting a bluifh flame and fulphureous odour. 

The pureft cinnabar ores are found to contain about to parts of quickfilver, and 20 
of fulphur ; which in the moift way arc moft eafily feparated by the oxy-muriaric acid, 
and in the dry by diftillation with admixture of lime or filings of iron. 

The principal European mines of cinnabar are thofe of Idria in Camiola^ Carinthia^ 
Frioul, the Palatinate y Deux Fonts y I'ranfylvamay Hungary ^ and more cfpecially of Almaden 
in Sfain. It is alfo found in conCdcrable quantities in diflferent parts of South America^ 
Japahy and China. 



VARIETY I. 



CRTSTALLISED. 



XIX. tf I. In lar^e tetrahcdral cryftals having the apices deeply truncated parallel 
to their bafe; of a bright red colour and femitranfparcnt j — on black ferruginous land 
ftone. ^Aimaden. 

XX. a 2. In fmall brilliant cryftals confufedly aggregated, many of them of the fame 
figure with the former, with native quickfilver in fmall globules and compact cinnabar, 
on y^Uowifti indurated clay. ObermofcbeL 

XXf. a 3. In minute cryftals confufedly aggregated, with globules of native quick- 
filver, in afh- coloured indurated clay intermixed with white quartz. Morsfeldt. 

XXII. a 4. 




> . . • ^ 
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XXII. a 4. The fame, in blackifli indurated clay* Idria. 

I. Indeterminate. ' 

VARIETY II. AMORPHOUS. 

XXIIL a I. Of a bright red colour, femitranfparent and of a fcaly texture, in 
fat white quartz intermixed with yellow pyrites. Jlmaden. 

XXIV. m. Of a (hining brownifli black colour and fcaly texture. Hungary. 
h» Fibrous. 

XXV. c \. Of a bright red colour and granular texture, with yellow pyrites and 
white quartz. Same place. 

XXVI. < Q.. Of a bright red colour, in white quartz artificially polifhed. 

jSmaden. 

m 

XXVII. c 3. Of abrownUh red colour, (lala£biucal on the furface. ObermoJcbeL 

XXVIII. ^4. Of a lighter colour, intermixed with white clay. TCranfylvania. 

XXIX. c 5. Compofed of large irregular grains of a reddifli colour, with white 
baro-felenite. Hungary. 

XXX. d \. In detached compad pieces of a bright red colour. Eaji Indies. 
XX XL d 2. The fame, in fmaller pieces. Same place. 

XXXII. ^3. In fmall pieces of a paler colour^ with white quartz and native ful* 
phur. Hungary. 

t. Earthy. 

XXXIII. / 1. In a powdery form^ and of a bright fcarlet colour (nathe Verfmlm): 
in cellular ferruginous clay. JVo^ein. 

XXXIV. / 2. In a fandy form, intermbced with white quartz and yellow pyrites. 

Hungary. 

m 

XXXV. / 3. Pulverulent, and of a reddifli colour^ interipcrfed through indurated 
clay, with minutely cryftallifed azure copper ore. Ohermojebel. 

KXXVI. /. 4* 
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XXXVI. /4. The lame, intermixed wich ochry indurated clay and cryftallifcd ba- 
rofelenite. Siablberg. 

SPECIES VI. HEPAriC ORE. 
Cinahre Atkaltn^ Fr. ^eckftlber'Schwefellebererzy Germ. 

This IS dcfcribed by Baron Bcrtiy as of a bright red colour, tranfparent, and of a fparry 
texture ; breaking into rhorcboidal fragments, and upon being fcratched or powdered, 
exhaling an hepatic odour. It was difcovered not many years fince in the mine3 o( Idria, 
and is fuppofcd to confift of Oxyde of Quickfilver in union with Sulphuret of Alkal» or 
of Lime ; it differs therefore confiderably from the Lebererz of the Germans, sPtCits iii. 
Vide Catat. de Raab. T. i f. P. 394. 



VARIETY 1. AMORPHOUS. 



a. Foliated. 



GENUS IV. SILVER. 
Argentum. Argent^ Fr. Silber^ Germ. 

Silver unalloyed is of a pure or, as it is called, filver white colour; fufceptiblc of 
a high polifh and vei;^ fplendid, but tarnifhing on expofure to air. Next to plaiina and 
gold, it is the moft duftile as well as the moft tenacious of the metallic bodies. A- 
wire of V-y of^an inch in diameter fupports a weight of ayo pounds. It is moreclaftic, 
and therefore more fonorous than gold, tin, or lead. Its fpecific gravity 10.474, when 
hammered 10.510. It melts at 28 of TFedgw.^=z/^'ji'j Farenb. By the higher de- 
grees of heat it may be volatilifed and oxydated, fo as to become capable of com- 
municating a yellow colour to gla(s«- Jt diffolves in the nitric acid with great facility, 
and alfo without difficulty in the nitro-fulphuric acid or aqua regina oiKeiri from both 
which it may be precipitated in its metallic (late by zinc, iron, copper, and quickfilver. 
The efFefts of phofphorus on its foludons are likewife fimilar to thofe which take place 
on the application of this fubftancc to the folution of gold. W^hen precipitated from 
the nitric acid by lime water, the precipitate, when dried and afterwards waflied with a 
folution of pure ammoniac, explodes upon the flighteft friftion with uncommon vio- 
lence, hence called Argentum fuhninans. Silver may be united by fufion with all the 
other metals i if alloyed by copper it becomes harder and more fonorous. It combines 
readily with fulphur, and upon expofure to hepatic gas is immediately blackened. The 
ufes of filver are equally various and important with thofe of gold. The ores of filver 

are, 

U SPECIES 




(146 ) 

SPECIES I. NATIVE SILVER. 
Argent ratify Fr. Gediegen i>iLer, Germ. 

This, like gold, is never found free from alloy, being always combined with a 
certain proportion of copper, and fometimes with a Xmall quantity of goKi, iron, or re- 
gulus of antimony. Like gold too it differs in its colour and degrees of luftre, and is. 
equally various in its forms. Though fometimes free from tarnifli, it is generally of a 
golden yellow, brownifh, or even black colour. It is frequendy met with in the mafs ; 
frequently alfo interfperfed through, or attached to various other mineral fubftancesj or in 
the form of knobs; or in plates or branches, which are often compofed offmall accumu- 
lated cryftalsi or in the form of wire or hair. The figure of its cryflals is either oclo- 
hedral or cubical, generally the former. It differs litde from pure filver in its weight, 
texture, hardnefs, dudility, fiifibility, &c. From its alloy with copper, iron, and antimony, 
it may be eafily refined by cupelladon with the neccflary quanrity of lead. Amongft the 
principal mines of native filver are thofe of Kongjberg in ^Norway^ Freyberg in Saxot^y Ca^ 
tharinenberg in Siberia^ Joachimjibal in Bohemia^ and more efpecially oi Pot oft in Peru. 

VARIETY I. CRTSTALLISED. 

I. Pure regidus of filver fuperficially cryftallifed. 

II. a I. In aggregated cubes of a filver white colour, in white calcareous fpar and 
tranJparent cryftallifed quartz. The faces of the cubes in this fpecimen meafiire from 
4 to 4 of an inch. Kongjberg^ Norway. 

\\l. b I. In fuperficial .tctrahedral pyramids of the fame colour with the former, fqmc 
very reguUr, and varioufly interfperfed with minuto needleform ftellated calcareous fpar, 
on decompofing grey filver ore intermixed with yellow barofelenite and quartz. 

St. Marie aux Mines. 

§ 

IV. ex. In penniform cryftals, the quadrangular branches of which are terminated by 
tetrahedral pyramids. - Potqfi. 

VARIETY 11. OF PARTICULAR SHAPES. 

V. a I. Dendritic, and of a yellowifti filver white colour, in pearl-grey txirofelenite. 

Freyberg. 



Yl. a 2. In larger ramifications in fiefh coloured barofelenite* 



Sameplace. 
VII. a J. 



w 






.*>ii 
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VII. a 3. The fame, with red bxyde of cobalt, in white calcareous fpar on grey horn 
ftone. Norway. 



VIIL a 4. Forming a vein in gneifs. 



Marienberg. 



IX, /? 5. Of a bronze yellow colour, producing a netted appearance in grey horn- 
ftone. Amaberg. 



m 

X. a 6. Having externally an ochry appearance. 



• Catharinenbergi Iberia. 



XI. a 7. Forming a vein in ochry quartz with horn filver ore on the furface. 

Jobngeorgenjladi , 

XII. b I. Ramofe and fomewhat tamifhed, the branches varioudy contorted, and 
covered pardy by vitreous filver ore, and pardy by minutely cryftallifcd afh-grey barofe- 

, lenite. Attached to its branches are feveral cryftals of galena and brown blende. 

Freyberg. 

* ■ 

XIII. b 2. The fame, in long branches fhooting from calcareous fpar, Norway. 

XIV. b 3. In contorted branches projedling from vitreous filver ore..: . Norwayi 

XV. b 4. Ramifying in induratec} bitumen with calcareous fpar. 

XVL b 5. In fhort irregular branches, in black blende intermbted with rhombic cal- 
careous Ipar. Same place. 

XVII. b 6. Branching through the fubftance of tranfparent cryftallifed quartz, with 
vitreous filver ore and pyrites. Norway. 

XVIII. c I. Filiform, of a filver white colour, and without matrix. Norway. 

XIX. c 2. Of the fame form, with an ochry covering on grey ochry quartz. 

Freylerg. 

XX. d I. Capillary, and of a filver white colour, in brown quartz minutely cry- 
ftallifcd on the furface. JobngeorgenftadL 

XXI. d '2. The fame, on grey decompoCng cobalt ore with quartz. Scbneeberg. 

XXII. ^3. With black filver ore and jarfcniate of cobalt, on grey quartz intermixed 
widi grey cobalt ore. Same place. 

XXIII. ^4. Somewhat tarniftied, on pale greenifli indurated clay. 

Alemont^ Daupbine. 

U 2 • XXIV. d s. 
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JCXIV» d ^. Wiih black niver ore intermixed with cubic fluor. 



Freyberr. 



VARIETY III. AMORPHOUS. 

XXV. a T. In broad {plendid laminae, imbedded in and covering the furface of 
tranfparent calcareous fpar. The furface of die exterior plate ftudded with numerous 
triangular fecets. Ncnvay. 

XXVI. a 2. Partly fuperficial, and partly interfperfed through brown indurated 
iteatite. Johngeorgenjladt. 

XXVI L a 2* In fmall laminae interfperfed through opake quartz, cellular on the 
forface and very minutely cryftallifed. The filver in this faid to be rich in gold, there- 
fore called EUlirum Natwum. Auriferous Naihe Silver, Kirw. . Norway. 

XXVIIL ^ I. In thin lamelke, on the furface of grey hornftone. 

Jobngeorgenjladi. 



XXIX. b 2« On blackiih grey peao-filex. 

XXX. b 3. The fame^ on indurated white Uthomarga* 



Siberia. 
Obermofcbel. 



XXXL b 4* Superfidai and interfperfed through a vein of galena and quartz, in 
gneifi. Freyhrg. 



XXXII. 6 5. On grey petro-fikz, with mmutely cryftalliled quartz. 



Siberia. 



XXXIII. b 6. Superficial and tarnifhed, on a micaceous fchiflus containing garnets. 

Kongjberg. 

XXXIV. c I. Nearly folid^ amorphouij and of a dull colour^ with calcareous fpar. 

Same place. ^ 

XXXV. c 2. Interfperfed through grey limeftonej intermixed with yellowifh green 
ray*ftone, quartz, and yellow pyrites. Norway. 



XXXVI. c 3. Imbedded in compad. cinnabar. 



Stablberg, Sweden. 



XXXVII. r 4« In brown fpathofe tin ore^ with quartz and afli-coloured indurated 
ftcatiic. South America. 



XXXVIII. c 5. 



?-i 
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XXXVIII. c $. Forming an irregular granular mafi, on fcmicranfparent yrHowifh 
quaitz^. Norway. 

SPECIES IL ARSENIC JL SILVER. 
Argent Arjemcal^ Fr. Arfenik Silber, Gern?. 

This occurs either inrerfperfcd, or in lumps, or cryftalllfcd in truncated hexacdral prifms 
longitudinally ftriated. Its colour tin-white approaching to leaden grey; when tarniflicd, 
yellowiOi or ftccl grey. Its luftre metallic; fradlure foliated, (Iriared, or granular. It 
cuts eafily with the knife, and is in a flight degree malleable, and very ponderous. Un* 
der the blow-pipe Its arfenic is given out in the ufual form of a white f.noke with a foetid 
odour. It confifts, according to the analyfis o( LaJiuSy of frpm 12 to 95 per cent. 
filver, the remainder regulus of arfenic, arfenicated iron, and antimony. It is generally 
accompanied with brittle vitreous filver ore, black filver ore, and brown blende in ponder- 
ous or calcareous fpar, and has principally been met with at Andreajherg in the HartZy 
and at Kajalla near Guadanalcanal in Spain. A fpecimen of the former analyfcd by Klaprotby 
furnifhed Silver 12.75, ^^^^ 44«453 Arfenic 35, Regulus of Antimony 4; of the latter, 
by Mmiety Silver 90, the remainder Arfenic and Iron without Antimony, 

Allied to the foregoing, and by moft confidercd as of the fame fpecies, is the antimo- 
niated native filver (Spie/glas Siliery vrhich alfo occurs interfperfed or in lumps, or in ftriated 
hexaedral or quadrangular prifms, of a filver or tin-white colour, and metallic luftre ; 
fubjeft, like the former, to tarnifh on cxpoftirc to air ; generally of a foliated or Ibmewliac 
conchoidal texture, and of great weight, its fpecific gravity being eflimated at 10,000. 
Its hardnefs is fuch as to give fire with ftecl. It amalgamates with quickfilver without 
heat. By the afliftance of a boiling heat it is partially foluble in the nitric acid, but not 
in the oxymuriatic. Under the blow-pipe it fufes eafily, and emits a greyifti white fmoak, 
devoid of arfenical odour, the remainder yielding a pure filver regulus on the addi- 
tion of borax. According to the analyfis of Mr. «y^/^, it confifts of from 70 to 75 of 
Silver, with regulus of Antimony and a little Iron. It has as yet been only met with in 
the cavern of St. fFenzel near AltwobJfach in the principality o( FurJ^enbergy accompanied 
by native filver, and ponderous or calcareous fpar. 

VARIETY I. CRTSTALLISED. 

XXX IX. a I. In hexhedral prifins longitudinally ftriated on the furface and trun^ 
cated at the extrenuties, with native filver and galena in white plated ponderous fpar. 

Andreajbergy Hartz. 
. XI^ ii 2f In larger and more mafly cryftals^ in white ponderous fpar. 

I St. IVenzely Furjtenberg. 

XU. tf J. 
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XLI. tf 3. In rhomboidal plates, and alfo in truncated hcxhcdral prifms with galena 
and white ponderous fpar covered by yellow oxydc of lead. Same place. 

b. Indeterminate. 

VARIETY II. AMORPHOUS. 

XLII. a I. Of a foliated texture and tin- white colour, intermixed with galena and 
white ponderous fpar. Guadanalcanal^ Spain. 

XLIII. b I. Partly granular and partly laminated, in red filvcr ore and calcareous 
fpar. ^ Hari%. 

XLIV. b 1. Granular, and partly of a yellow colour, in white ponderous fpar in- 
terfperfed with galena. Furftenberg. 

c. Compadt. 

SPECIES III. HORN SILVER. 

^ 

Argent Come, Fr. Homerz, Germ. 

This is found either in compaft amorphous malTes, in globules, or difperfed through 
other mineral fubftanccs, or lying on their furfacc in an earthy or powdery form, or in 
thin lamina, but moft frequently in fmall cryftals. It is generally of a pearly grey, 
brownilh, or blui(h colour, fometimes of a dark olive green. Its femitranfparency ap-- 
proaches in fomc inflSances to that of horn, though in general it is femitranfparent only at 
the edges, or when in thin pieces. The form of its cryftals is cubic; its furface fmooth; 
texture compadl ^ internal luftrc fomewhat unftuous or waxy. Specific gravity from 
%4.745 to 4.804. It yields in moft inftances to the nail, and in thin laminae is found to 
be fomewhat flexible, though fometimes brittle. It melts with great facility under the 
blow-pipe, and gradually evaporates } but by the addition of an alkali may be reduced 
without difficulty. 

According to the analyfis ofKlaprotb, it contains Silver 67.75, Muriatic Acid 21; Oxydc 
of Iron 6, Alumine 1.50, lime 0.25, Sulphuric Acid 0,25. The Buttermilk ore^ 
as it is called, which is no other than a variety of the horn ore, by the analyfis of the 
fame chymift, contains Silver 24, Muriatic Acid 8, Alumine 67, with fomc Oxydc of 
Copper. Horn filver ore is generally accompanied by the vitreous ores of filvcr, native 
filvcr, and often by ochre of Iron. It' occurs in certain mines in Saxonyj Bohemia, and 
Siberia : it has alfo" been found in confidcrablc quanricies in ComwaU, but the richcft 
and fincft fpecimens arc from Cuexnabaca in Mexico, and GuamMiga in Peru. 

VARIETY 
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VARIETY i. CRrsrJLLTSED. 

XLV. a I. Very minutely cryftalUfed, of an olive green colour, on indurated ochre j 

the cryftals cubic, but varioufly truncated. Cornwall. 

- 

XLVI. a 2. In numerous fmall femitranfparent brownifh cubes on brown ochry ar- 
gillaceous fchiftus. Jobngtorgenjladt. 

XLVII b I. Confufedly cryflallifed on gncifs ; the colour on one fide of the (be- 
cimen black, and on the other fawn colour. ^ Same "place. 



VARIETY II. AMORPHOUS. 

XLVIIL a I. Lying fupcrficially, with vitreous filvcr ore, on dendritic native filvcr 
in quartz. Potoji in Peru. 



XLIX. a 2. Compa6t and without matrix. 



Jobngeorgenjiadi^ 



L. ^ I. Of a pearl grey colour, laminated and fupcrficial (^Buttermilk ore) on calca- 
reous fpar. Hartz. 

SPECIES IV. VITREOUS SILVER. 
Argent Pltreux ou Sulpbureux, Fr. Glqferzy Germ* 

The ufual colour of this ore is leaden grey, inclining more or lefs to the black, hav- 
ing internally a metallic fplcndour, and being on the furface often varioufly tarni(hed. 
It occurs either in irregular maflcs ; interfpcrfcd, or fupcrficial j or of particular fhapes, 
as dendritic, ramofe, filiform, &c. or cryftallifed in cubes or oftohedrons with their va- 
riations. Its cryftals are generally fmall, and, like thofe of native filver, often varioufly 
accumulated on each other. The fi-adlure of ihb ore is for the moft part compad, fomc- 
times inclining to conchoidal. It is to a ceruin degree both malleable and flexible i ge- 
nerally fo foft as to be cue eafily with the knife, and fometimes to ftain the fingers. By 
the ftrcak it becomes more fplendicj. Its fpecific gravity from 6.909 to 7.215. It fufes 
when heated to rednels/ but if expofed to a gentle heat its fulphur is gradually diffipated. 
Its filver^ may alfo be obtained by fufion with four times its weight of potafh. It is dif- 
ficultly afted on by the nitric acid. 

By ^nalyfis it is found to contain fix)m 70 to 85 parts of Silver, and from i a to 25 of 
Sulphur. 

^ It 
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. It is met with chiefly at Kongjberg in Norway ; in the filver mines of Swedm and Si- 
beria'^ as alfo in thofc of Saxcny, Bohemia, and Hutigopyy where it goes under the name 
of IVeichgewaecbs. 

This ore is juftly confidered as deriving Its origin in raoft inftances from the aftion 
of the vapour of fulphur upon native filver, by which it is fo frequently accompanied, 
and in which. the tranfitions from the native to the mineral (late are often very apparent. 

The Silberfchwarze (black filver) or SUbermulmy which is found in a powdery form, 
or but nightly coherent, and of a black colour, is thought by Baron Born and fomc 
others to be only a variety of this ore. 

VARIETY I. CRrsrALLISED. 

LI. a z. In cubes more or lefs perfeft, branching from femitranfparent lenticular cal- 
careous fpar. Freyberg. 

LII. a 2. In large cubes varioufly truncated and irregularly aggregated, inclofing a 
detached oftohedral cryftal of brilliant yellow pyrites. Same place. 

LIIL a 3. In cubes deeply truncated^ forming cryftals of 14 fides, with afli coloured 
calcareous fpar and cryftallifcd quartz, on grey blende. Hungary. 

LIV. a 4. In fmall irregular truncated cubes, and alfo in odohedrons, with pearl 
coloured tabular calcareous (par, on quartz intermixed with yellow blende. Hartz. 

LV. a 5. In aggregated cubes, with a quartzy incrufiation and pyrites, on afli co- 
loured aluminous clay having the appearance of Mountain Leather. Jobngeorgenjladt. 

LVI. b r. In irregular oftohcdrons interpofed between layers of cryftallifed quartz 
with lenticular calcareous fpar. • Joacbimftbal. 

LVIL b 2. In regular a^regated oSlohedrons, iridefcent on the fur face, adhering to 
grey quartz, Jobngeargenftadi. 

LVIIL b 3» In regular oftohedrons, aggregated on galena. Joacbimjibal. 

LIX. b 4* In regular odohedrons of different fizes, truncated at their folid anglesj 
and attached to the furface of long convoluted branches of native filver incrufted with 
vitreous filver ore, and minutely cryftallifed afh coloured pearl fpar. Frejberg. 

LX, c I. In the form of a Bat irregular plate, in feveral places minutely cryftallifed. 

Freyberg. 

VARIETY 
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VARIETY ir. OF PJRriCULAR SHAPES. 

LXf. a I. Partly dendritic and mols-likc, partly folid and amorphous^ and pardy cryf- 
uUifcd in fmall cubes varioufly truncated i without matrix. Freyierg. 



LXII. a 2. Dendritic, with jgalcna in yellowilh ponderous fpar. 
b. Ramofc. 



Same place. 



LXIII. c I. In very fine capillary filaments, exhibiting a mols-likc appearance ; 
without matrix. Same place. 



VARIETY III. 



AMORPHOUS. 



LXIV. a I. Of a laminated texture, with white calcareous Ipar and yellow pyrites. 

. Kongjberg. 

b. Superficial. 

LXV. r I. In. the mafs, and without matrix. 

LXVI. d 1. Intcrfpcrfed through afli-coloured limc-ftone (Alkahne Silver Ore of 
M. Jufti). Hungary. 

LXVII. d 2. Intermixed with white calcareous fpar and dendiidc nadve filver. 

Freyberg. 

SPECIES V. BRITTLE VITREOUS ORE. 
Argenf fragile, Fr. Sprdd^-Glaferz, Germ. Rq/cbgewacbs, Hung. 

This by many is confidercd as only a variety of the preceding fpecies, to which it is 
very analogous in its colour, luftre, texture, hardnefs, form and weights its co- 
lour being greyilh-black inclining to lead-grey, and, when tarniihed, blue ; its luftre 
metallic ; its texture compact inclining to conchoidal ; yielding readily to the knife i its 
form amorphous, interfperfed, capillary, ipongy, cellular, &c. and alfo occafionally 
cryftallifed ; Ipecific gravity 7.208. It differs however from the vitreous ore in being 
britde, and eafily reducible into a black powder. Under the blow-pipc it yields a white 
fulphureous fmoke, its filver being left behind accompanied with oxyde of iron, from 
which it may be purified by the addition of nitre and borax. 

According to the analyfis ofKlaprotb, it confifts of Silver 66.1^, Ircm 5, Antimony 10, 
Sulphur 12, Copper and Arfcnic 0.5, or by a later analyfis. Silver 20.40, Lead 48.06, 
Regulus of Antimony 7.88, Iron 2.25, Sulphur 12.25, Aluminc 7, Silex 0.25. 

It is found in the fame mines with the vitreous and red filver ores, and is by Romi de 

X Ulfle 
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VIJU confidered as the refuk of the decompofition of the latter approaching to the na< 
ture of the former. 

VARIETY I. CttrSTALLISED. 
ai. In hexhedral prifms or tables. Widinmajm' Handbtub P. 699,706* 



VARIETY II. AMORPHOUS. 

LXVIII. a I. Of a fteel grey colour and granular texture, having a porous or 
Ipongy appearance ; with ochry indurated clay. Freyberg. 

LXIX. a 2. The lanne, with yellow pyrites and galena, on tranfparent rhomboidal 
tabular ponderous fpar. Himgary. 

LXX. 43. Of a granular texture and tuberculated, with auriferous pyrites on grey 
quartz. Scbemmtz. 

LXXT. h I. Of a fpongy texture and granulated on the fur&ce, partly of a ibot- 
black, and partly of a fteel-grey colour ; on grey cobalt ore intermixed with red oxyde 
of cobalt and yellow ochre. Fr€yb$rg. 

€. Pulverulent. 

SPECIES VI. RED SILVER ORE. 
Argent rouge, Fr. Rotigultigerz, Germ. 

Of this modem authors make two varieties, the light coloured and the dark s the 
light intermediate betwixt blood and cochineal red, and often variegated on the fiir&ccs 
the dark holding the middle between dark cochineal red and bluilh grey, and fome- 
times inclbing to iron black. They both occur either in the mafs, or interiperfed, or 
fuperficial, fometimes of particular (hapes, and often cryftallifcdi the light moft com- 
monly in acute double hexhedral pyramids, the dark in dodecahedrons with rhombic 
faces or in hexhedral prifms with trihedral pyramids. The cryftals of the lighter co* 
loured are more tranfparent than thofe of the other, which are (bmetimes nearly opake 1 
the ftadture of each is uneven, inclining to the conchoidal; iplendour vitreous, approach- 
ing to the metallic i britde. They yield a red ftreak, and when powdered become of a 
blackilh colour s fpecific gravity from 5.44a to 5.614. Under the blow-pipe they de- 
crepitate, and melt before they become red hot, giving out a white fulphureous or arfe- 
lucal fmoke. According to the analyfis oiKl^^ratb^ the light red filver ore of the HarU, 
contains Silver 60, Sulphur 11.7, Sulphuric Acid 8> Regulus of Antimony 20.3 ; and 
7 that 
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that ofFrey^g in Saxony^ , Silver $% Sulphur ii. Sulphuric Acid 8.5, Regultia of 
Ancitnony 18.5; while the red filver ore analyfcd hy B^rgnum, contained Silver 6cs 
Arfenic ay. Sulphur 13. Varieties of both kinds are found in (he filver mxnc^of Saxony, 
Bohemia, Hungary, the Hartz, St. Marie mux Mines in Alface, Guadalcanal in Spain, Po- 
toft. Sec. The dark coloured ore is found generally in the neighbourhood of native arfe- 
nic and of aricniated cobalt ores. 



VARIETY I. CRTSrALLISED. 

LXXII. a \. In dodecahedrons with rhombic faces> opake, and of a dark red co- 
lour; on olive coloured deco^pofing iron pyrites. Freyierg. 
Rude L. E/pece 3//, Var. ^th. 

LXXIIL b I. In hexhedral prifms ftriated longitudinally and terminated by obtufc 
trihedral pyramids with rhotpbic &ces, tranfparent, of a ruby colour and iridefcent on 
the iurfaccj forming a fmall irregular groupe without oiacrix. Same place. 

R.deL. E/pece ^d, Var. \ft. ' 

LXXIV. b 2. Fragment of a large hexhedral prifm terminated by an obtufe trihe- 
dral pyramid^ femitranfparent and of a blood red colour. Qma. 
R. de L. EJpece 3^, Var. ift. 

UCXV. ^3. In large hexhedral prifms terminated by trihedral pyramids^ dark colour- 
ed and opake ; the prifms extremely fhort» irregularly aggregated^ and having their furfacc 
incrufted with very minute cryftals of the fame> with white calcareous fpar. Marienberg. 

LXXVI. b 4* In minute hexhedral prifms with tribedr^ pyramids, of a light red co- 
lour, and traniparent ; on tuberculated iron pyrites.. Johngeorgenfiadt. 

LXXVIL b 5. In hexhedral prifms terminated by hexhedral pyramids, dark co* 
loured and opake \ on amorphous red filver ore with cellular white quartz and calca- 
reous (par. Guadalcanal^ Spain. 
R. de L. EJpece 3^, Var. ^tb. 

LXXVIIL b 6: In numerous hexhedral prifms termio^ed by trihedral pyiamids> 
the edges of which are deeply truncated, dark coloured and opake ; on decompofing iron 
pyrites. Saxony. 

R. de L. E/pece ^d^ Var. ad. 

LXXIX. b 7* In regular hexhedral prifms terminated by hexhedral pyramids^ bril- 
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llanc und opakc^ with tninuteljr cryftallifed tranfparenc hexagonal truncated calcareous fpar » 
on tcftaccous arfenic incrufted widi red (ilvcr ore« Hartz. 

R. de L. EJpece ^d, Far. ^tb. 

LXXX. ^ 8. In large, dark, opake, and irregularly aggregated hexhedral prifnis 
terminated by hexhedral pyramids^ with amorphous red filver ore^ teftaceoiis arfenic» and 
calcareous fpar. Andreajberg. 

LXXXI. ^9. In dark, opake, and fplendid hexhedral prifms, terminated by very 
obtufe trihedral pyramids, on the furface of amorphous red filver ore without matrix. 

Hartz. 

LXXXII. ^10. In fhort irregular hexhedral prifms with hexhedral pyramids, opake^ 
and of a ruby colour, on the furface of amorphous red filver ore. Same place. 

LXXXIII. h II. In truncated hexhedral prifms, d^rk, opake, and fplendid; on cal- 
careous fpar. Same place. 

LXXX IV. c I. In double hexhedral pyramids, tranfparent, and of a ruby colour; 
on decompofing iron pyrites. Marienherg. 

R. de L. EJpece 3^, Var. ^tb. 



LXXXV. c 2. More minutely cryftallifed. 



Someplace, 



LXXX VI. d I. In dark, opake, and very brilliant pyramidal cryftals varioufly. in- 
terwoven, in fome places apparently prifmadc ; intermixed with white cellular quartz- 

Hartz. . 

LXXXVII. d 2. In very minute cryftals, incrufting lenticular calcareous fpar of a 
cockfcomb appearance. (Rofe of Jerico Spar. J Joacbimftabl. 

LXXXVII. d 2' With lenticular calcareous Ipar and yeUow pyrites. . Hungary. 



VARIETY II. AMORPHOUS. 

« 

LXXXIX. a I. Bright, tranfparent, compadt and of a ruby colour, with teftaceotis 
arfenic; in folid white quartz. St. Marie auK Mines. 

XC. b \. Of a deep orange colour, fuperficial ; on grey horn-ftone. Someplace. 



SPECIES 
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SPECIES VII. fTHirs SILVER ORE. 
Argent ilane, Fr. WeiJJgultigerx, Germ. 

The true colour of this pre is light lead grey approaching more or lefs to ftecl grey. 
It has hitherto been found only in the mafs, or interfperfed, and generally through 
galena ^ its texture granular or compadt. It is opake^ and of a flight metallic fplen- 
dour, rather foft, and not remarkably britde. Specific gravity $'3"^*^* Under the 
blow-pipe it in part evaporates, leaving a filver globule furrounded by yellow particles. 
By the analyfis o( Klaprofh it contains Silver ao, Lead 40, Sulphur 12, Antimony 8, 
Iron 2.5, Alumine 7, Silex 0.5. It is found in certain of the mines o( Freyberg^ and at 
Facehay in Tranfylvania. 



VARIETY I. 



AMORPHOUS. 



XCI. a I. Steel grained and of a leaden grey colour, in galena intermixed with red 
filver ore, EJbifdorf near Freyherg. 

XCII/^ !• Compaft and of a leaden grey colour, intermixed with grey calcareous 
fpar i on yellowilh ponderous fpar. Freyberg. 

To the foregoing fpccies might now be added the Silberglanz of Renovantz (Cupri^ 
ferous Julphurated Jiher ore of Kirwan, Elem. Mineral, vol. 2. pa^. 121.) and the Car^ 
bonate of Silver difcovered by Selb in the principality of Furjienberg in the year 178^, 
(Vide fFidenmanfiy § 232.) The accidental admixture of native filver, vitreous filver, 
red filver ore, &c. with copper, iron, cobalt and other heterogeneous fubftances, are to be 
confidered as mere varieties. 

GENUS V. LEAD. 
Plumbum. Plomb, Fr. Blei, Germ. 

Pure lead when frelh cut is of a bluifli white colour, changing to yellowifli white, 
bluifli, arid bluilh black, upon expofure to the air. So foft as to yield even to the nail 
and to blacken the fingers upon handling. It makes a fenfible impreflion both upon 
the organs of tafte and fmell, and on the latter more efpecially after being rubbed. It 
is more malleable than duflile, may without cracking be beaten into very thin plates, 
is inelaftic, and of all the metals the lead fonorous and the leaft tenacious. Its fpecific 
gravity according to Briffon is 1 1.352. By long expofure to a moift atmolphere it con- 
trails a white n^ from fuperficial oxydation, though little if it all affedted when 
injmerfcd in jpure water. , Jt melts before it becomes red hot at 540 Farenb. By a con- 
tinuance 
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tinuancc of the heat in open veflcls it is eafily converted into a grey, yellowifli or reddilh 
oxyde, which in the higher degrees of heat is not only itfclf capable of vitrification, but 
promotes remarkably that of the other impt rfcft metallic oxydes, and of all the earthy 
bodies ; hence the refinement of gold and filver and the preparation of pioft of the 
finer kinds of glafs. It is foluble in all the acids; in the diluted nitric acid without thd 
aflSftance of heat. Its folutions have a fweetiOi aftringent taile, and exhibit a dark 
brownifh colour on the addition of an alkaline fulphuret. 

With g<ild, filver, tin, and fcverai other of the metallic bodies, it unites readily by 
flifion s it may aUb in this way be artificially combined both with lulphur and phofpho- 
rus. 

Amongft die extenfive applications of this metal are the manufadure of Shot, the com- 
pofition of Pewter, and of Soft Sodder, Glafs-making, Glazing, Painting, Varniftiing, &c. 

The ores of Lead arc, 

SPECIES I. NATIVE LEAD. 

Plotnb notify Fn Gediegen^BlH, Germ. 
Lead is fo feldom met with in this ftate, that by many celebrated mineralogifts its 
exiftence has been called in queftion ; but that it does now and then adtually occur, is 
proved by the following fpecimen. No. II. from Brittanyy as well as by one' from Afw- 
moiabfljire. {Kirw. VbL 2. Pug^ ^03.) The nadve in its colour, texture, weight, fufibility, 
&c. fo nearly refembles common lead as to render a particular deferifition Ufuieceflary^ 

« 

VARIETY I. CRTStALLISED. 
J. Lead artificially cryftallifed. 

t 

II. a I. In irregular layers oT a dull leaden colour^ compofed of accumulated pyra- 
midal cryftals attached to the fur&ce of laminated galena, with cryftallifed quartz under- 
neath. Brittanj. 

VARIETY II. OF PARTICULAR SHAPES. 
a I. Dendritic 

SPECIES II. NATIVE OXTDE OF LEAD. 
Oxide de Plmi fpaibique rouge^ Fr. Rotb-Blcierx, Gcmu 

This occurs for die moft part in femitraniparent brilliant prifinatic cryfta]$,'of an auro- 
ra red colour relcnd>lbg diat of realgi^^ and fomedmes inclining co the hy tciniii. The 

form 
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fbrdi of the cryfials^ the tetrahedral rhomboidal prifixi with trihedral or dihednd fumquti» 
Its texture fcaly i brittle ; when powdered becoming of an orange yellow coloUr, Spe-* 
cific gravity 6.026.^ It does not efiervefce with adds ; the marinei which ads on it moft 
readily^ di(K)lves about one fifteenth its weight. Under the blowpipe it decrepitates^ 
and the greater part may at length be converted into a black flag which imparts a greenifli 
colour to glais of borax : mixed with charcoal it mflames in a red heat, and' undergoes 
redu6kion. It con^ins^ according to the analyiis oi BindbeitHi Lead 60^ Molybdenic 
Acid ii.65j Nickel 5.66, Oxyde of Ilron i, Silex 4.5, Air and Water 5, and a fmalj 
prppordon of Copper and Cobalt; and of Maqusrft Lead 36, Oxygen 37> Iron 24, 
Alumine 2. It is principally found with yellowi(h lead ore and (battery quartz, on a 
micaceous iandftone, near KiUbarinenberg in Siberia ; it has alfo lately^ as it is iaidi been 
met with at R€cziat)^a in Hungary, and at Trfippeies in Upper Faucigny in Savq^. 



VARIETY L CRTSrALLISED. 

III. a I. In tranfparent tetrahedral rhomboidal prifms terminated by dihedral pyra* 
mids> of an aurora red colour^ on whitifli ferruginous quartz. 

R. de L. PI. 4. Fig. 2%. Berefifskoi near Katbarinenhrgy Sihiria. 



IV. a 2« The fam^j on a micaceous ochry landflone. 
b. Indeterminate. 



Same place. 



VARIET^Y JL AMORPHOUS. 
a. Compad. 

V. ^ I . In an earthy friable form, and of a bright tile red colour (Native Mimum)t in 
ccHdar quartz. Probably aJfo from Siberia. 

SPECIES III. 'CARBONATE OF LEAD. 
White Spatbojs Lead Ore. Plomb Sfatbiquey Fi-. fVeifs-Bleiem, Germ. 

The colour of this ore is filver white with confiderable fplendour, often, from accir 
dental admixture or decompofition, inclining more or lefs to yellow, grey, green or brown. 
It generally occurs in (lender prifmatic cryftals, often intimately interwoven or decuCating 
each other, and not unfrequendy in aggregated cryftalline maffes, more rarely ftaladlitical, 
in lumps, diffeminated, or ftiperficial. The form of its cryftals is derived from the 
double hcxhedral pyramid widi triangular faces. When cryftallifed, ufually tranf- 

piirent; 
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parent; the fmaller cry ftals being of a. fibrous or fpHritcry fra<El:ure> the larger conchoi- 
daL It is brittle and fcratches eafily with the knife. Specific gravity of the. iv.oflt 
tranfparent from 6.25 to 6.92, of the opake from 4.058 to 5.84. It is readily folublc 
with eflrrvefcence in the diluted nitric acid ; it is alfo foluble in fat oils by the afr 
fiftance of heat. When expofed to the vapour of fulphurct of ammonia it becomes of 
a dark colour, by which it is diftinguiflied from all other apparendy fimilar fubftandes. 
Under the blow- pipe it decrepitates and becomes an oxyde of a yellowifli colour in* 
dining to red, and of very eafy reduftion. According to the analyfis of Wejlrumb^ it 
contains Lead 80.25, Carbonic Ackl j6, with fomc Lime, Aluminc, and Iron. 

The mod beautiftil fpecimens of this ore have been found at Gluckfrade in the Uartz ; 
it alfo occurs in confiderable quantity in the mines of Saxony^ Bohemia, Brittany, Carintbia, 
&c. \ rich fpecimens are likewife to be found in IVides and Ireland, and more efpecially at 
Lead Hills in Scotland. 



VARIETY L 



CRTSTALLISED. 



VI. a I. In dodecahedral cryftals compofed of two hexhedral pyramids joined bale to 
bafe^ the furface briUianr, and having a metallic luftre, on galena intermixed with fiuor. 

Derbyjbire. 

VII. a 2. In large white femitranlparent cryftals moffly irregular or in macles, fomc 
however fimple and diftindlly compoled of two hexhedral pyramids joined bafe to bale 
with (hort intermediate prifms, on galena with grey limeftone. Przibram, Bohemia. 

R. de L. PL 6. Fig. 21, 22, 23. 

VIII. tf 3. In numerous tranfparent hexhedral prifms terminated by hexhedral pyra- 
mids, on black decompofing galena. Brittany. 

IX. a 4. In large irregular hexhedral prifms, fafciculated, and intermixed with fta^ 
laftitical pyrites, the furface of which is black and partly incrufted with brownifh phof- 
phate of lead in ftellated prifmadc needles. Poidlaoven. 

X. a 5. ^The fragment of a large tranfparent liexhedral cr)rflaL 

Mendip Hills, Somerjetftnre. 

On this fragment are two diftin£b faces, one, meafuring three quarters and the other 
an inch and a half in breadth and two and a half in length ; weight upwards of eight 
ounces. 

XI. a 6. In fmall irregular Batted hexhedral prifms terminated by fimilar pyramids^ 
covering the furface of cubic galena, with white ponderous fpar underneath. PouUaoven. 

XII. ay. 
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XII. a y. In flatted hexhedral piifms of ^ flriated tcxtotH^ and terminated by tetca- 
hedral pyramids, the broad fides of which corrfefpond wkh thofc of the prifm, the cr^f- 
taJs varioufly attached and interwoven. Blevfield, Hartz. 

XII r. b. I. In numerous ftiort femitranfparent prifmatic cryftals truncated at both 
extremities and grooved longitudinally, adhering laterally to the furface of grey decom- 
pofing galena. Hartz. 

The grooved appearance on the furface of thefc cryftals evidendy arifes from the 
projefting edges of fmall prifoiatic cryftals of which the krger are compofed. 

XIV. b 2. In fmall ftieaves or fafciculi, compofed of prifmatic needlc-likc cryftals 
truncated at their extremities and united in various diredlions, fome parallel, fomc xli- 
vcrging, fome tranfverfe, &c. on ochry cellular quartz. Hartz. 

XV. b J. The fame, in finer cryftals alfo on ochry quartz^ with green oxydc of 
copper on the furface. Same place. 

XVI. ^4. Of a mother-of-pearl colour (having Ibmewhat. the appearance of ZeO'* 
lite), in which the long flender prifmatic truncated cryftalsj diverging from different centres, 
meet in various points and curioufly decofikce' each 0€h^i^« ^ Sdme^ fla€$. 

XVI f. b 5. In an,affemblagc of (how white needlc-likc cryftals, varioufly attached 
and interwoven. Quckft-aderHarti. 

CataL de Raab Xril D. b. j. 3. 

XVIII. b 6. The fame,, in very delicate cryftals on blackifli ferruginous quartz. 

Someplace. 

XIX. b 7. The fame, incrufted with green carbonate of coppfcr, on a CittAlzt 

• _ 

matrix with the laft. Someplace. 

XX. b 8. The fame, in larger cryftals, iricruftcd alio with green copper ore. 

Same place. 

■ 4 

m 

XXL b 9. The lame, thickly incrulfed widi radatcd green carboiiatc of copper on 
fpungy quartz. Someplace. 

XXII. b 10. In flatted aggregated cryftals widiout matrix. Lead lElb. 

ft « 

XXUL ^11. Of a duU \vhite colour fafcicukwid: Tti. nriow dii«^oM| io- tfekiy 
quartz. ^«*^» 

Y XXIV. * 12. 
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XXIV. b i^. In a clofely aggregated mafs of a yellowifli white colour, compofed 
of llriated prifmatic cryftals more efpecially diftind on the furface. Lead Hills. 

XXV. b 13. In a mafs compofed of cry ftals, more compafted and of a whiter colour. 

Same plaee. 

* * 

XXVI. ^14. The lame, in a fmallcr mafs of a more confufed ftrudlurc. 

Derbyjhire. 

VARIETY 11. AMORPHOUS. 

XXVII. a I. In a ponderous mafs, compofed of diverging ftriae of a dull white 
colour. Hariz. 

XXVIII. b 2. In a laminated irregular mafs, of an ochry yellow colour, formed on 
decompofing galena. Freyberg. 

XXIX. CI. In a fblid irregular ponderous mais of a yellowifli dull white colour, tu- 
bcrculated on the lurface. Briliarrf. 

XXX. € 2. The fame, of a light ^Ih colour, lefs ponderous and without tubercles. 

La Croix aux Mines. 

XXXI. € 3. The fame, more compaft and ponderous, of a light ycllowilt4M"own 
colour. Scoilami. 



VARIETY III. PASSING INTO GALENA. 

Oxyde de Pkmb Spaibique gris. Catal. de Raab. Tom. 2. P* 373^ Mmemir Rome de Tlflc, 

Cryftall, Tom. 3, P. 400. 

XXXII. a I. In large truncated hezhedral prifms, of a greyifli brown colour, iflmi^ 
from a cavernous' mafs of grey lead ore. PouUaoveti. 

XXXIII. a 2. In large divergmg fefciculi, compofed of truncated hexhedral prifmi 
of the fame colour, incrufted on their fur&ce by brownilh Ipathofe lead ore. 

Samephue. 

XXXIV. b J. In large irregular aggregated prifini, covered on the fur&ce by white 
ipfttbofc lead ore niinutely cryftalliftd. Someplace. 

XXXV. b % 
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■ 

XXXV. i 2. In a fmall irregular mafs compofcd of (hort truncated prifms, in 
fome places having white lapthofc lead ore interpofed. Xfcbopau. 

Vidi Phofphorated Lead Ore, species v. 

XXXVI. b 3. In needle like prifms, lying in various dircdbions on the furface of 
ochry quartz. Hattz. 

SPECIES IV. MOLTED ATE OF LEAD. 
TeUow Lead Ore of Carinthia. Mine de Plombjaune^ Fr. Geli-Bleirez, Germ. 

This generally occurs in tabular cryftals, varying in colour from pale yellow to 
orange, with more or lefs tranfparency, and of a waxy luftre. Its cryftals arc fcldom 
large, often aggregated into compaft or cellular maflcs ; when perfedt their form is 
cubic or o<5tohedral. Its texture is fparry ; it yields eafJy to the knife, and is brittle. 
Specific gravity 5.091. It is foluble both in the nitric and muriadc acids by the aflift- 
ance of heat, and may be decompofed in the moift way by either bf the fixed alkalis. 
Under the blow pipe it readily decrepitates, and melts into a dark coloured ma&j which 
fluxed with borax or microcofmic fait communicates to them a greeniih or deep blue 
colour. According to the late experiments of Mr. Hauben, this ore confifts of Oxydc 
of Lead 58.4, Molybdic Acid 38, Oxyde of Iron 2, with a fmall proportion of Silex* 
It is found at ViUach in Carinthia^ on a matrix of limeftone of a pale brownilh grey co« 
lour, and tinged frequendy with oxyde of iron* 

« 

VARIETY I. CRTSrALLISED. 

XXXVII. a I. In tabular orange coloured cryftals, moftly confuled, but fome dif- 
tinftly oflohedral, others tetrahedral, and all with bevilled edges, on compaft ochry 
limeftone. Bleyberg, near Villacb^ Cariutbia. 

R. de L. Ph 3, Fig. 37. ^ 

XXXVIII. h I. In lenticular tables of a dull yellow colour, fet edgeways on a fimilar 
matrix. Same place. 

SPECIES V. PHOSPHATE OF LEAD. 
Mine de Plon^b vert^ Fr. Griin-Bleierx, Germ* 

The moft common colour of this ore is green of various (hades ; it is alfo often 
browniih or greenifli yellow, greyifli or brownifli red. It occurs occafionally in luttips, 

Y 2 of 
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of particular (hapes, or interfperftd, but moft frequently irjorc or lefs diftinftiy cryf- 
tallifed ; the form of its cryflals the hexhedral prifm« . with or without bexhedral pyra- 
mids and' their modifications. It has a waxy luftrc, and varies in its degree of tranf- 
parency. Scratched with the knife it gives a grwnifll white ftreak ; is brittle ; of an- 
uneven frafture approaching to conchoidal. Specific gravity from 6.C76 to 6 593. It 
diflblvcs with flight efFervefccncc in the diluted marine acid by the affiftance of heat. It 
melts eafily under the blow-pipe ; to glafs of borax it communicates a yellowifli white 
colour, and if heated with charcoal emits luminous pholphoric vapours, and is in part 
reduced. It may alfo be reduced by admixture with' the mineral alkali. According to 
the analyfis o(JGaprotby the green lead ore of Tjcbcpau contwts Lead 72.08, Phofphoric 
Acid 18.74, Iron 1.5, and the reft Oxygen. It is met with fomctimes in confidcr- 
able quantities in the mines of Siberia, Bohemia, Saxofry, Brittany^ and many other parts. 
In fome of the lead mines of Ireland znd of Souib Wales it occurs not unfrequently, and 
more efpeclally at Lead Hills in Scotland. 



VARIETY I. CRTSTALLISED. 

XXXIX. a \. In hexhedral prifms of a yellbwifti grafs green colour, terminated by 
icutc hcxhcdral pyramids j the cryftals very numerous aijd many of them extremely mi- 
nute, ip lamellatcd ochry quartz, Freyberg, Brifgau. 
R. de L. E/pece 4, yar. i. 

XL. a 2. In large aggregated hexhedral prifms terminated by obtufe hcxhedral py- 
ramids truncated near their bafe, of an olive green colour, on ochry ponderous fpar. 
R. de L. PL 6, Fig. 46. Xfcbopau. 

■ 

. XLI. a 3.. In fmaller truncated hcxhcdral prifms of a yellowilb grafs green colour, on 
a fimilar matrix. Someplace. 

R. de L. PI. 4, Fig. i«. 

XLIL a 4^ In hexhedral cryftals fomewhat pyramidal^ lying in various dire&ions, 
and at their larger extremides irregularly truncated and hollowed^ zggfcgsittd into an ir- 
regular mafs of a yellowifli graft green colour. Freyberg. 

XLIII. a 5. In fliiort truncated and rounded hexhedral prifms of the fame colour 
with the former, on ochry ponderous fpar. Ncmicfwn Ards^ Doztmjbire. 

XLIV. a 6. In fliort hcxhedral prifms truncated it both extremities, very diftind 
and numerous, of an olive green, colourt on the furfacc of dark brown hematite. 
R. de L. PI. 4> Fig. 18, 19, ao, L4 Qrm, Letrame^ 

I XLV. a 7: 
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XLV. a 7. In truncated hexhedral prifms, fmall in fize, of a pale greenifh yellow co- 
lour, on coarfe browji hematite. Cornwall. 

XLVI. a 8. The fame, in an a^regatcd mafe, with pulverulent bright yellow ochre. 

Tfcbopau. 

1 

XLVI I. h I. Minutely cryftallifed^ of a greyifh green colour and tuberculated, on the 
liirface of ochry fpongy quartz. Freyberg. 

XLVIII. b 2. The fame, of a perfeft grafs green colour, having adaladlicicd ap- 
pearance (Mamellone) on a whitifh ochry fandftone. Hofsrgrundy Freyburg. 
CataL dc Raab 13 D. b. d. 2. 

XLIX. b 2. Of a grcenidi yellow colour, in very minute and numerous diverging 
fpiculas, forming a kind of incruftation on the furface of greyilh friable quartz. 

Freyberg. 

L. ^4. Of a dark fawn colour, in numerous diverging fafciculi, compofed of prifma- 
tic needle-like cryftals, varioufly attached and interwoven, fb as to form a mofs-like or 
arborefcent mafs> from the interftices and furfaces of which (hoot innumerable delicate 
ipicute. Huelgoet^ PouUaoven, Briitany. 

LI. b s* In cktached and flatted fragments of a bright wax yellow colour. 

Huf^arji 

VARIETY II. AMORPHOUS. 

LII. a I. Of a pale gfeenifli yellow cobur and earthy texture. 

Lead Hills, Scotland.. 

LIII. a 2. Of an orange colour, forming a cellular incruftation on dccompofing ga- 
lena. Same place. 

LIV. a 3. Forming a tuberculated incruftation, femitranlparent and of a yellowilh 
brown colour, on compaft galena. Poullaoven. 

LV. tf 4. In a ponderous irregular mafs of a ycUowifli brown colour. Scotland. I 

LVI. tf 5. Of a fulphur yellow colour, incruftingthc furface of prifmatic white lead 
ore> irregularly aggregated. * Same place. 
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SPECIES VI. SULPHATE OF LEAD. 

Vitriolated Leadj Withering. 

This combination of oxydc of lead with fulphuric acid occurs in fmall tranfparcnt 
cryftals, of a yellowifli white colour and of confidcrable brilliancy; their form the ofto- 
hcdron and its modifications. It is eafily fcratchcd with the knife ; fpecific gravity ac- 
cording to Delametberie 3.215. Soluble in about laoo part3 of boiling water. Under 
the blow-pipe it is readily reduced. According to Dr. Wtthering^ by whom this ore 
was firft analyfed, it contains 70 per cent, of Lead with Sulphuric Acid and Iron. This 
ore has only been met with at Paris Mine in the Ifle of AngU/ea in the hollows of a brown 
ferruginous matrix. 

VARIETY I. CRTSrALLISED. 

LVII. a I. In fmall brilliant tranfparcnt oiflohedrons^ on a ferruginous matrix. 
Tbeorie de la Terre^par Ddameth. Tom. i. Page i^;^. AngUJea. 

LVIII. n 2. In large tranfparcnt odtohedrons having a greenifli tinge, on ochry dc« 
compofing galena. ZelUrfeldy Hariz. 

From the weight, tranfparcncy, figure, and more efpecially from comparative 
experiments made by the blow- pipe, thefe cry dais appear fimilar to the above. 

LIX. b I. In indeterminate tabular cryftals, aggregated on decompofing galena. 

^ameplact. 

SPECIES VII. SULPHUREr OF LEAD. 
Potters Lead Ore. Galeney Fr. Bleyglanzy Bleifcbweif, Germ. 

This occurs the mod commonly, and is found in the greatefl: abundance of all the 
ores of lead, which it fo exaftly refembles in its luftrc and colour as fcarcely to be 
diftinguilhed from it by the afpeft. Its texture is for the moft part foliated, fometimes 
granular or compadt, the foliated eafily feparable into redangular tefllilar fragments. 
It is opake, is readily fcratchcd by the knife, gives a ihining bluiJh grey ftreak, and is very 
ponderous, its fpecific gravity being from 6.565 to 7.786. It is found in large malies 
or in veins, fuperficial, interfperfed, or of particular fliapes, and very frcquendy more or 
Icfs diftinftly cryftallifcd i its form the cube and oflohedron with their modifications. It 
is decompofcd with effervcfcencc both by the nitric and muriatic acids. Under the 

blow- 
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blow-pipe It Brft decrepitates, then fufes, emits a fulphiireous fmoke, and is afterwards 
reduced into a metallic globule, which contains geneially a greater or lefs proportion of 
Silver and Iron. It is ftaced by Mr. Kirwan to yield from 45 to. 83 per cent, of Lead, 
the remainder principally Sulphur. Bcfides the great abundance in which this ore is met 
with in various parts oi Germany ^ Sweden^ Norway ^ Poland^ &c. it is raifed with us in very 
Urge quantides in Cornwall^ Derby flnre^ Cumberland^ Northumberland^ &c. and alfo in 
Scotland and Ireland. 

VARIETY I. CRTSrAlLISED. 

LX. a \. In large diftinft cubes of a dull greyifli colour on the furface, on a plate 
of femitranfparcnt white quartz. Charles AGney Sweden. 

LXI. a 1. In fmallcr cubes of various fizes, aggregated irregularly one on the other, 
the furfaces of the cubes covered by an incruftation of minute cryftals of white fpathofe 
lead ore, on white opake ponderous fpar. Berbyjhire. 

LXIL tf 3. In cubes and reftangular parallelopepids, with brilliant cryftallifed 
blende intermixed with yellow copper pyrites and quartz. Hungary. 

« 

LXIII. a \. In rhombs having their furfaces incrufted with minutely cryftallifed 
fluor, with tranfparent yellow and white cubic fluor on greyifli limeftone. Derbyjhire. 
R.d9 L. E/peee 2, Var. 2. 

LXIV. a 5. In aggregated cubes the folid angles of which are flightly truncated^ 
with cryftallifed tranfparent quartz, on white quartz mixed with dalle grey fchiftus. 
R.deL. EJpece 2, Var. 3. PL 2, Fig. 5. Hartx. 

LXV. a 6. The fao^e, having the angles more deeply truncated, on cubic fluor and 
quartz. Freyberg. 

LXVI. a 7. In aggregated cubes truncated fo deeply that their faces again become 
cubic, with an ochry incruftarion on whitifti indurated clay. Bl^ierg. 

R. de L. EJpece 2, Var. 4. PL %. Fig. 7. 

UCVIL a 8. The fame, with a cryftallization extremely regular, blackifli and with- 
out luftre on the furfece, on ferrugineous fandftone. Johngeorgenftadt. 

LXVI I L a 9. In large and fliining cryftals, ftill more deeply truncated, producii^ 
fix quadrangular and eight hexangular feces, with cubic arfenic^l pyrites. Freyberg. 
R. de L. EJpeee 2, Var. 5. PL 2, Fig. 9. 

LXIX. i I. 
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U£IX« i 1. In regular odohedronsj on a mafs of UmeUAted gfienz intermixed wkh 
numerous crjrftals of vfhM fpaihofe lead ore. Dirbxfoire. 

R. de L. Efpece 2, Var. 7. P/. 3/ Fig. i. 

LXX. h 2. In oflohedrons varioufly imbedded in one anodicr^ and aggrc*^ated into 
an irregular mals. Jobngeorgenftddt. 

LXXI. b 3. The fame, irldefcent, having their apices (lightly truncated, imbedded 
in lamellated galena with fluor. ' Saxony. 

R.deL.PI.3, Fig.3. 

LXXIL b 4. In numerous oclohedrons, fome cuneiform (R. de L. PL 3, Fig. a.) 
fome compreffed (PI. 3, Fig. 1 1.) fome with all their folid angles fllghdy truncated 
(PI. 3, Fig. 4, 5.) the whole on gneifi intermixed with galena. Freyberg. 

LXXIII. i 5. The iamej of an iridefcent appearance, having their folid angles 
(lightly truncated, with arborefcent galena, yellow pyrites, blende and double pyramidal 
calcareous fpar, on reddifti brown limcftone, Lticejierjbire. 

R.deL.Pl. 3, Fig. 4. 

LXXIV. b 6. The fame, with numerous fpecks of white opake ponderous fpar, on 
white calcareous fpar, Derbyjhire. 

LXXV. b 7. In odohedrons having all the edges truncated, with whid(h brown lami^ 
nated fpatho(e lead ore, on grey fchiftus. Saxony. 

R. de L, PL 3, Fig. ;• 

XXX VL ^8. In large aggregated odohedrons truncated both at their angles and 
edges, with brown fcaly blende. * Derbyjhirt. 

R. de L. Efpece a, Var. 12. PL 3, Fig. S. 

LXXV I L c \. In indeterminate polyhedral cryftals confufedly aggregated and very 
brilliant, on yellow pyrites mixed with black blende. Capnick in Hungary. 

This galena faid to be rich in (ilver. 

LXXVIIL c 2. The fame, with cryftallifed cranfparent quartz, on reddi(h ponderous 
fpar intermixed with quartz. ^ Freyberg, 

LXXIX. c 7,. The fame, having feveral of their furfaces deprefTed like melted lead 
which has contrafted in cooling (renfonce)^ with pyramidal quartZj alio on* reddilfa pen* 
der(nis ^ar intermbced* wiUi quartz. Sme fiw. 

'4. 
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LXXK* c 4. Th^ ikmh fiffiUar in appearance ivith the laftj with calcareoua ^r on 
quartz. Frtyberg. 

VARIETY II. OF PARTICULAR SHAPES. 
LXXXI. a I. Forming a hollow ftalaftitc ochrjr on the furfacc Deriyjhirc. 

VARIETY III. AMORPHOUS. 

LXXXIL a \. Of a tefcllated ftrufburc^ very brilKant and without matrix. 

Same place. 

LXXXIII. a 2. Of a foliated texture, alio very brilliant, with white lead ore on the 
furfacc. Scotland. 

LXXXrV. a 3. The fame, having a pecuUair tamifli on the fur&ce. Bohemia. 

LXXXV. J 4. Of a foliated texture, intermixed with red ochre of iron. 

LXXXVI. a 5. The fame, iridcfcent on the furface and pardy covered by white 
pearl ipar. Northumberland.. 

LXXXVIL a 6. The fame, with a brilKant furface having a tinge of brown, on 
white opake barofclenite, Derbyjhire. 

LXXXVIIf. a 7* In thin divergjing lamins, fomewbat iridcfcent on the fi]r&ce» 

Sasfony. 

l^XXXIX. ai. Of a foliated ftrufture, having the fiirfacc covered by very mi- 
nute cryftals of galena Angularly iridefcent. Brittmr;. 

XC. tf 9. Of a foliated ftruflure, with horn filver. Jobn^orgenjladl. 

This ore is faid to be very fcarce, and b remarkable for yielding fulphur on the ap- 
plication of a gentle heat. 

XCI. a 10. Of a foliated texture andftrongly iridefcent, with white quartz, forming 
vein in indurated clay. MUyftadti in Bohemia. 

XCIL a\i. Of a foliated texture, the edges of the felia producing a nittcd ai>« 
pearance, intermixed with purple fluof. Saxonj. 

XCIIIt a \i. The fame, of a brown tinge, the edges of the laminae giving it 
a more ftriated appearance, in fome places ftalaftitical. Freyberg. 

Z XCIV. b \. 
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Of a coarfe ftcel grained texture, very brilliant in its fradure. 

The Levant. 



XCV. bo.. Of a fine fteel grained texture. 



Hariz. 



XCVI. b 3. Of agranular texture, intermixed with quartz and yellow pyrites. 
This variety becomes phoiphorefcent on being rubbed. 

XCVII. c I • Comparand mixed internally with yellow copper pyrites. Someplace. • 

XCVI II. i/ I. Superficially fmooth and ^cular ( SUken-Sides ) on white opake 
quartz. OdinMine^ Cqfiletm. 

XCIX. $ I. Forming very minute parallel veins in alh*coloured fandftone. 

Ilay/m the Heirides. 

VARIETY IV. PASSING INTO PHOSPHATE OF LEAD. 

Q. a 1. In decompofing cubes, incrufted with dull yellowifh white phoiphate of 
lead. Freyberg. 

SPECIES VIII. ANTIMONIA^ED LEAD ORE, 
Galate Antimomaley Fr. Strablichter BUigUmz, Germ. 

This differs fi*om common galena in being lefi Iplendid on the furface, and moft 
commoidy of a ftriated or fibrous texture. Under the blow-pipe, it gives out a white 
oxyde of andmony in the form of light white flocculi. Mr. Kirwan has dated it to con- 
tain Lead from 40 to 50 per cent, with a fmall proportion of Andmony and a little 
Silver. It is found in the mines of Siberia and Sweden^ at Scbemmtx in Hungary^ at 
Lautbejubal in Saxony^ &c. and at Synares in Andaiufia in SpMi. 



VARIETY I. AMORPHOUS. 
C\. a 1. Of a ftriated texture and iridefcent. 
CII. b. I. Of a foliated texture and dark grey colour, 
cm. c I. CompaA, and of a light grey colour. 



Freyberg. 

Saxofty* 

Freyberg. 
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GENUS VI. COPPER. 
Cuprum. Cufvrc, Fr. Kup/er, Gcrnu 

Copper, when pure, is bf a dull or muddy red colour fomewhat inclining to yellow, 
leis fplendid than filver or gold, but more fb than iron. Its fracture granular. When 
heated or rubbed it exhales a difagreeable odour, and applied to the tongue imprefTes it 
with a naufeous fomewhat ftyptic tafte. . It is confiderably lefs duftile and malleable than 
gold or filver, but in hardnefs and elafticity inferior only to iron. Its toughnefs fuch, that 
a wire of i\ inch diameter fupports a weight of 2994- pounds. It is the moft fonorous 
of all the metals. Its Ipccific gravity from 7.708 to 9.324. Upon expofure to moift 
air it quickly tarnifhes, and in procels of time acquires a greenilh ruft more or lels 
compaft. When heated to rednefs it is converted into a brown fcaly oxyde. It melts 
at 27 tVedgw. = to 4587 Fabrenb. and being partly volatilifed communicates a bluifli 
green colour to the flame. Of all metals it is the moft readily affe£led by both acids 
and alkalis ; with the former it produces in moft inftances blue or green cryftallifable 
faline compounds, and with ammoniac one which is of a beautiful blue colour. It is 
alfo readily aded upon by ^xprefTed oils and animal fats, particularly by thofe moft liabfe 
to become rancid. It may be precipitated from all. the acids by means of iron and zinc, 
and alfo by the alkalis and foluble earths. Under fufion it combines with the other me- 
tallic fubftances in various proportions. Silver and gold when alloyed with it, though 
rendered harder, lofe little or nothing of their malleability, but tin it makes more brittle. 
It heightens the colour of gold, is itfelf whitened by arfenic, and b rendered paler or 
changed to a yellow by zinc. Melted with fulphur it forms a greyifh-black friable mafs 
{ more fufible than copper alone. Its oxyde tinges glals of an emerald green. Next to 
iron, copper is the moft extenfively employed of all the metals, in the arts, minu&fture s, 
domeftic ufes, and medicine. 



SPEClfiS L NATIVE COPPER. 
Cmvre natif^ Fr. Gediegen-Kupfer, Germ. 

The colour, texture, Iplendour, and other properties of this differ in no material re- 
fpeft from thofe of the pure metal. It occurs in amorphous mallbs ; in plates more or 
kfs extenfive ; of particular (hapes, as dendritic, ramofe, filiform &c. and not unfre- 
quendy cryftallifed in fmall cubes pr oftohedrons and their modifications. Its cryftals, 

Z; 2 like 
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like thofc of native gold and filvcr, being often compafted into plates or accumulated on 
each other fo as to form branches. It is found, fomctimes in confiderable quantity, in J/- 
beria and Canada ; on the Eqfi Coaft of Kamt/cbatka j in various parts of Norway and 
Sweden ; in Japan ; in Upper Hungary, and the Bannat j in fcveral of the mines o( Saxony^ 
Bohemia, and other partt of Germany \ in Bay gory and other parts of Spain and France \ at 
Redruth in Cornwall, and many other places : but the largeft mals as yet ever difcovered 
is that mentioned by Profejbr Vandelli from a valley near Cacboeira m the Brazils, 
weighing upwards of a6oo Portuguefe pounds. Befidcs the various other fubftances 
with which native copper is aflbciated, as quartz, fluor, ponderous (par, &c. it is gene- 
rally intermixed or incrufted with red or brown oxydes of copper or of iron, and often 
alfo with green or blue carbonate of copper. 

VARIETY I. CRTStALLISED. 

I. Pure copper artificially cryftallifcd on the fur&ce. 

II. a I. In regular cubes aggregated into irregular branches, entangling (ragments of 
micaceous quartz. Bamtaii 

Catal de Raab. 12. A. d. i. 

III. a. a. In irregular cubes forming aggregated branches, aiid without matrix. 

Cbevigwy. 

IV. ^ I. In numerous fmall regular oftohedrons, on the furface of an irregular 
granulated mafs of native copper. Cornwall. 

Catal. de Raab. 12. A. d. 2. 

V. r I. In large indeterminate cryftals, forming irregular conneAed branches of na- 
tive copper intermixed with white quartz. Hungary. 

VARIETY IL OF PARTICULAR SHAPES. 

VI. a I. Dendritic and brilliant, in the form of mofs, on ochry indurated clay. 

Kamfdorf. 

VII. ^ a. In fine dendritic and brilliant plates, with fragments of white quartz. 

Cornwall. 

VIII. b 1. In lengthened wire-like threads varioufly interwoven. Someplace. 

IX. b 2. Ramofe and covered by compadl red and green copper ore. Kamfderf. 

X. 3 3. Similar to the laft, from Mexico. 

XL b4. 



9 .1 ^ftj 




( «73 ) 

Xh b ^ A larger fperitmii of the fimc, in whidi die groen -copper ore is ib com- 
paft as to have a femkranfpiU'ent glaiiy a^^edrancc. ' SHrna. 

XII. ^ 5* Ramofe> in white calcareous i[par. Norway. 

4 

XIII. ^ 6. The fame, on compaft native copper without matrix. N&rib America; 

XIV. b 7, Solid, in a flatted irregular plate fomewhat branched and without matrix. 

Cornwall. 
c. Filiform. 



VARIETY III. 



AMORPHOUS. 



XV. a \. In thin lamella, difleminated through white plated ponderous fpar. 

L/frraiftt. 

XVI. b I. Granular and fuperficial, with laminated red copper, on decompofed 
granite* Cornwall. 

XVII. b 2. ^he fame, on white fat quartz. 

XVIII. c I. Compaft and of a fine grain, intermixed with indurated clay and green 
copper ore. Kam/dorf. 

XIX. Precipitated in an arborefcent form from its folution by means of iron. 
(Cement-Copper.) 

SPECIES II. NATIVE OXrDE OF COPPER. 
Tile Ore J Ruby Copper. Cuivre oxide rouge, Fr. Ziegelerz, Rotb-Kupfererz. Germ. 

Ts of a brownifh or cochineal red colour, inclining occafionally to yellow, ahd often re- 
fembling that of bricks or tiles, whence called TUe Ore. It occurs more or lels indurated, 
either interfperfed or in lumps, or inverting or lining the fiffures of other copper ores, 
or cryftallifed in fmaH fplendid reftangular oftohedrons, or in delicate capillary cryftals 
variouily interwoven. The amorphous has an earthy frafbire, is brictlei opake, and of 
but little luftre. The more indurated is often in its frafture i(mperfe£tly concboidal, and 
becomes more fplendid by the ftreak. Its fpccific gravity according to Gellert 3.572. 
This ore generally diflblves with efFervefcence in the nitric acid, and on the fubfequent ' 
addition of ammoniac affords a reddifli or yellowifli brown precipitate, which on Hand- 
ing acquires a blue tinge. Under 4;he blow-pipe it blackens and is found to be. very 
difficult of fufion. To glafs of borax it communicates a yellowifli or dull green colour. 
It appears to confifl: chiefly of Oxyde of Copper in mixture with Oxyde of Iron j in 
8 the 
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the cfyfbllifed however, which is generally aoccm^)aoied with ntdve copper, the pro- 
portioa of Iron is comparadvely fmall. It is priodpaUy met with at Moldova and Ora- 
viza in the Bamat, at Greai Kamfdatf in Saxony^ at Lautcrhtrg in the Hartz^ at Sad* 
fdd and BUmketiherg in nwrmgia^ at Catbarinenterg and many other of the mines of Si- 
ima, and at Rtdruib m CamwaU. 



VARIETY I. CRrsrALLISED. 

XX. a I. In detatched rcfbuigular oftohedrons of a red colour, covered by green 
copper ore. Siberia. 

XXI. a 2. In very regular odohedrons, iemitranfparent, on red copper ore, inter- 
mixed with native copper and comprefled into a thick irregular plate of a granular tex- 
ture. Cornwall. 

XXIL a 3* The fame, of a brilliant luftrc, truncated at all their Iblid angles and in- 
ermixed widi nadve copper^ in white ihattery quartz. Same place. 

XXIII. ^ I . In delicate filky fibres of a carmine colour, with white quartz, having 
white clay on the furface. Rbein Breitenbacb^ Germany. 



VARIETY II. AMORPHOUS. 

XXIV. a I. In coarie irregular grains of a brownilli red colour, difleminated 
through whiufli (hattery quartz. Cornwall. 

XXV. a 2. In a flattened ma(s of a granular texture and dark reddi(h brown co- 
lour, coated on each fur&ce with white opake quartz. Same place. 

XXVI. h \. In fmall fhining fcales of a duU red colour, in white cellular quartz. 

Same place. 

XXVII. c I. In a compadt irregular mals, of an eardiy appearance and browni(h 
red colour. {Ziegelerz,) Bannat. 

XXVIII. c 2. The fame, alfo of an earthy form, with grey copper ore, in reddifh 
compaA limeftone. Same place. 

XXIX. c 3. The fame, with fibrous green coi^)er ore, ponderous (par and quartz. 

ScbwartTherg. 

XXX. d I. 
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X^X. d t. In a friable mais of an ochry yellow eolour and earthy texture. 

KaffjfJdff. . 

SPECIES III. PITCH COPPER ORE. 

A more exaft examination of this ore fhews it to be no other than a variety of the 
indurated Tile Ore, more compaft and fhining. By many it is defcribed as a dark yel- 
lowifli brown Limeftone impregnated with Oxyde of Copper. Kirwan confiders it as tile 
ore, impregnated with Bitumen. It is found principally at Moldova, Sa/ia, and Temef- 
war in the Bannat. 

VARIETY I. AMORPHOUS. 

XXXL a I.- Of a Ihining conchoidal fra<5lure and liver brown colour, tuberous on 
the furface and intermuced with green and blue carbonate of copper. Bannat. 

XXXII. a 2. Compaft and ofa pitch colour^ on indurated iron ochre. Lauterberg. 

XXXIII. a 3. The fame, ofa dark brown colour, with ochry arborefcent nadvc cop- 
per on the fur&ce» Breidenbacb, Cologne. 

XXXIV. a 4. The fame, of a blackifh colour, intermuced with grey and green cop- 
per ore. Saxony. 

h. Pulverulent. 

SPECIES IV. CARBONATE OF COPPER. 
Green and Azure Copper Ore. Mine de cuivre verde ou azurce, Fr. Kup/erlazur, Kupfer- 

grun, Germ. 

This, which is by many divided into two fpccies, occurs either in earthy lumps 1 
or interfperfcd through, or covering the furface of other minerals; or of parti- 
cular fhapes, as (lalaAitic, botryoidal, mamillated, &c. or cryftallifed in rhom- 
boidal oftohedrons, or rhomboidal tctrahcdral, or in hexhedral prifms with their 
varieties, or in capillary filaments. Its colour is cither grafs, verdigris, or emerald 
green, or azure, fmalt or indigo blue ; its luftre for the moft part fplendid, of- 
ten filky ; texture either eanhy, compaft or fibrous. The compaft (Malachite) ge- 
nerally compofed of concentric undulating layers, internally radiated and admitting 
of a fine poliih ; the earthy, on the contrary, often fo foft as to ftain the fingers -, 
the cryftallifed generally britdc and tranfparent. Specific gravity from 3.5 to Z*99^ ^^ 
diflblves with effervefcence in the lutric acid and imports to it a ffttn colour, and to (o- 
lution of ammoniac a blue. Under the blow-pipe it blackens without meldng, bui if 

urged by an intenfe heat it yields a meuUic globule. With borax it cffervefces> com- 

municadng 
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municating to it a yeUoffiQx green colour* The iilky malachite of Cbma yields Copper 
75, Carbonic Acid 19.4, Water 5.65 other variedes from 66 to 7a per cent, of Cop- 
per. This ore is found at Helftone and near the Land's End in Cornwall^ in the fouth 
. part offFales, at Moldova in the Bamtat, zt Lauterberg and Zellerftld in AeHartZi at Saal^ 
- feU in Tburingia, at £«/tfri& in ff^rUmierg, at Falkenjiein in 33^^^* ^ Kamfdorf arid /r^- 
^^^ in Saxony y at Mtzana Gora in Poland, at Scbmolnifz, NeuJoU and other parts ofHun-- 
garyt in Siberia particularly in the northern parts of the i7r^4 ^^ Ku^erberg in «y«/^a, as 
alfo in RuJJiai Norway , HeJJi^ the dutchy of D<//* P^«/i, and many other places. 

The Red Copper Ore, on the authority of Baron Born, introduced at firft as a variety 
of Carbonate of Copper, (Cuivre regtdin comi^ine avec Vacide carbonique Catal. de Raab. 
T. 2. P. Z'^Z^) ^^^ ^y fubfequent experiment proved to be an oxydc. 



VARIETY I. CRrSTALLlSED. 

a. In rhomboidal oAohedrons and their varieties. 

XXXV. b I. In brilliant rhomboidal tetrahedral prifms obliquely truncated at their 

extremities^ of a deep azure blue colour, arranged in a ftellated form on grey copper 

mixed with blue and green copper ore and quartz. Btdacb. 

jR. de L. E/pece 6tb, Var. ijl. 

XXXVI. b a. The fame, alfo of a blue colour with green velvety copper ore, on 
the furface of a folid irregular mafs of red copper ore. Bannat. 

c. In hexhedral prifms. 

XXXVII. d I. Indeterminate, and of an indigo blue colour, forming fmall tubercles 
difpofed in the cavities of hepatic copper ore, having green carbonate of copper on the 
fiyface. Bulacb. 

XXX Vn I. d 2. The fame, in minute eryftals with green copper ore, in cavernous 
ochry quartz. Bannat. 

XXXIX- d. 3. Minutely cryftallifcd, of a PruflSan blue colour, on the furface of 
ochry cavernous quartz mixed with (ky blue copper ore. Hungary. 

XL« d 4. In delicate fhort fibres* of a dark green colour and velvety appearance^ 
on red granular copper ore. North America. 

^U. d 5. In long (ilky flriae coavergj^ng to difitf ent cqitres, of a deep grais green 
colour, OB €€iQpa& red copper ore* Siberia. 

XUI. d6. 
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XLII, d 6. In fliort filky fibres of a lighter green colour^ on white ponderous fpar 
with indurated iron ochre. jlmutberg. 

XLIII. d ^. Of a fibrous ftrudurc and mamillatcd externally, of a deep graft 
green colour, on cellular ferruginous quartz, with tranlparcnt cryftals of white fpathofc 
lead ore on the furface, Hartz. 

XLIV, d 8, In fmall detached cryftalline fragments of a dark blue colour. 

Siberia. 

VARIETY II. OF PARTICULAR SHAPES. 

XLV. a I. In long folid cylinders, adhering in a parallel direftion and projefting 
from a cavernous maft of ochry green carbonate of copper, the cavities of which and 
the cylinders on one fide are covered by minute and brilliant cryftals of blue copper ore. 
Catal. de Raah. 1 2. F. b. 3. Bamat. 

XLVI. a (2. In numerous pyramidal perforated ftaladtites, of a light green colour 
and radiated texture internally, with a brownifh coating. Kamjdorf. 

^ XLVI I. ^3. In a very irregular mafs, compoied of (hort contorted ftalaftites of 
a light green colour inclining to white on the furface, with red copper ore and white 
cryftallifed quartz. 

XLVIIL b I. Forming large aggregated tubercles, having a botryoidal appearance, 
internally of a green colour and covered on the fiir&ce with yellowifli white clay. 

MiddUtm Tiers ^ Torkjhire. 

XLIX. b 2. Of a vitreous texture and dull green colour, forming fmall botryoidal 
ramifications on yellow copper ore. Siberia. 

L. ^ 3. Of an indurated texture and bright green colour, affording a fuperficial 
botryoidal coating to yellow copper ore. Ludgvan. 

LI. b 4. In fmall tubercles pardy aggregated, of abluifli colour with green carbonate 
of copper, on an afh- coloured fandftone. Molina, Spain. 

lAl. c \. Of a green colour and compact texture, having a mamiUated furface of a 
brown colour. Siberia. 

LIII. f 2. The fame, cut and polifhed. Samtflace. 
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UV. c 3. The rame» in more aggregated tubercles. Himjiary. 

LV. c 4. In very longiilky diverging fibres, compact and mamillated on the fur- 
ftcei attached to reddUh ochry copper ore with crTlUlliled quartz. Saxotg^ ? 

LVI. c 5. An irregular mals of green copper ore intermixed with red copper ore, 
having a green velvetty mamillated furfacc. Camarvon/hire. 

LVII. c 6. Mamillated green copper ore of a compadt texture, intermixed with cop- 
per ore of a pruflian and indigo blue'colour. Molina^ Spain. 

LVIII. € 7. The fame, of a pale green colour and irregular on the furface, the 
palenefs of the colour depending on an admixture of clay. Cornwall. 

XAX. c 9. In an irregular indurated mafi compoied of diverging fibres. Sibiria. 
LX. c 9. The fame, of a lighter colour, on ochry ponderous ipar« Annaberg. 

VARIETY III. AMORPHOUS. 

LXI. ^ I. An irregular piece, compofed of layers of a fibrous texture and brown 
colour intermixed with green, Q^ina. 

LXIL b \. Of an earthy texture, light and of a pale green colour, (Vtride monta^ 
num.) Hnngafy. 

LXIII. b a. Of a pale green colour, and indurated, cut and polifhed. 

Molina, Spain. 

LXIV. i 3. In loofe pieces of a deeper green colour. fValckenried. 

LXV. ^4. Of a light green colour, covering the furface of a layer of yellow copper 
ore, on plated barolelenite. Aha, Scotland. 

LXVI. b 5. Of an indigo blue colour, lying fuperficially on grey copper ore with 
ochry indurated clay. Marienberg. 

LXV 1 1, b 6^ Of an earthy texture and fmalt blue colour, with light green copper 
ore, on white opake ponderous (par. Matlock, Derbyjbire. 

LXVIIL b 7. Blue'and green carbonates of copper> fuperficial, on white plated pon- 
derous Qmut. Saa^eld. 

LXIX, b 8. 
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LXIX. ^8. Of a light green eobur and earthy, on the furface of cryftalUfcd yeU^ 
low copper ore with galena and ochry quartz. Haftz. 

LXX« * 9. Of a light green Colour, impregnating pieces of argillaceous fchiftus. 

LXXI. ^10. Of a light green colour, penetrating the fubftance of a piece of ani- 
mal bone. Denbyjhire. 



SPECIES V. ARSENlArE OF COPPER. 
Oxide de Cuivre combine amec VAcid arfenique^ Fr. Olivenerz^ Germ. 

This combination of copper with the acid of arfenk is feldom found in any other than 
a cryftallifed form, and then either in fmall tranfparcnt cubes, or in lengthened tetrahe- 
dral 'or comprefled hexhedral prifms longitudinally (Iriated, or more frequendy in flerv- 
der capiHary cryftals often decuflating each other, or aggregated into fafciculi, or afluming 
the appearance of mofi. Its colour varies from blackiih or dark olive grCen to that of 
verdigris. Its furface fplendid i frafhire apparendy foliat.ed. It is britde, yields eafily 
to the knife, and gives a draw yellow or deeper olive green flreak. Specific gravity ac- 
cording to Delametberie jrS. Under the blow-pipe the capillary cryftals detonate, give out 
a flrong arfenical fmoke and melt into a grey globule, that fluxed with borax yields 
a pure regulus s while the cubic cryftals tumify without decrepitation, afford lefs vapour 
and yield to borax a globule, which though malleable is of a paler colour, and, according 
to thcanalyfis of Mr. Klaprofb, Contains a fmall propornon of Iron. 

This ore has hidierto been found principally at Carraracb m Cormvall in cellular fer* 
ruginous quartz or brown iron ftone, and is often accompanied with malachite and 
other copper ores, and alfo, as it is faid, with uranitc. Gerhard ftates it as occurring 
likewife at Jonjhack near Rudelftadt in Silefia. 



VARIETY I. CRYSTALLISED. 

LXXIL a\. In fmall lengthened tetrahedral prifms of a dark olive green cobur^ va- 
rioufly interwoven, on the furface of white ochry op^e quartz. CmnfunlL 

LXXI II. a 2. The fame more cbfely aggregated, on the furface of ochry qtlarz 
intermixed with light green carbonate of copper. Sameflaa. 

LXXIV. a 2. The fame in (horter priims, arranged in divei^g^g fiifciculi, in cd« 
lular ochry quartz. SmUftflaa. 
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LXXV. ^ I. In fmall cubes of an emerald green colour^ numeroufly aggregated on 
brown feldfpar. Same place. 

LXXyi. ^ I. In delicate tranfparent hexagonal tables^ of a bright emerald green 
colour, lining cavities in indurated red calciform copper ore with quartz. Same place. 

LXXVII. d I. In minute indeterminate cryftals of an olive green colour, on the 
furface of and difleminated through fpongy ferruginous quartz. Same place. 

LXXVII I. d a. The fame intermixed with green carbonate of copper. Same place. 

SPECIES VI. SULPHArE OF COPPER. 
ritriol de Cuivre, Fr. Kupfer-Fitriol^ Germ. 

This, though generally met widi in a (late of folurion in what are called Cupreous 
Iprings, occurs fomctimes concrete, and when pure forms tranfparent tctrahedral cryf- 
tals of a deep blue colour and ftrongly ftypuc tafte ; foluble in about four times their 
weight of water, and by expofure to the air lofing their luftre and becoming covered 
with a greyifli efflorcfccnce. They are however, for the moft part, contaminated with 
fulphate of iron or of zinc, and fometimes with both. By analyfis a hundred parts 
of the pure fulphate contains nearly of Oxyde of Copper 35, Sulphuric Acid 27.68, 
Water of Cryftallifation 28. In folution it gives a beaudful blue colour on the addi- 
tion of ammoniac, and yields its copper in the metallic ftate to poli/hed iron. In the 
concrete form it is found in many places, as in Siberia^ Norway ^ Sweden^ France^ Hun- 
gary y &c. In folution the more remarkable inftances with us are, thofe oi Paris Mine 
in the IJle oi Anglejea^ and of fFicJdow in Ireland. 

VARIETY I. CRTSrALLISED. 

LXXIX. a \. In fmall rhomboiJal parallelopepids of a blue colour, on yellow cop- 
per ore. 

R.de L. PL 4, Fig. 71. 

LXXX. b I. In flatted rhomboidal cryftals of the fame colour, in indurated blue 
carbonate of copper. Norway. 

LXXXI. b 2. In a minutely cryftalliled incruftadon on opake muriate of Soda. 

Hungary. 

LXXXII. ^3. In a mafs, irregularly cellular on one fide, on the other indetermi- 
nately cryftallifcd, with yellow copper pyrites, Gifiar. 

LXXXIII. b 3. 
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LXXXIIL h 4. Black argillaceous fchiftus impregnated with fulphate of copper, 
partly in the form of an cfflorcfcencc and pardy in minute cryftals. Tork/bire. 

VARIETY II. OF PARTICULAR SHAPES, 
a. Stalaftitic 

VARIETY III. IN SOLUTION. 

SPECIES VII. MURIATE OF COPPER. 

Green Sand of Peru. 

Brought from Peru by Mr. Dombey in Ihining femitranfparcnt pardcles of a beauriful 
emerald or grafs green colour. Specific gravity according to D^Aiw^/im^ 3.78. On 
diftillation with the fulphuric acid it yields a ceruin quantity of muriatic acid, in which as 
well as in the nitric it is folublc without effervefcence, communicating to the firft a 
blue, to the latter a green colour ; it is alfo (bluble in the aqueous folution of ammo- 
niac. Projected on burning coals or under the blow-pipe it communicates a greenifli 
or bluiih flame, and by the latter fufes into a bluifh glafs. 

VARIETY I. AMORPHOUS. 
LXXXIV. a I. In a fandy form and of a bright emerald green colour. Peru. 

SPECIES VIII. SUPHURET OF COPPER. 

Vitre9U5 Copper Ore. Cuivre Sulpburiy Fr. Kupferglas^ Kupferglanzj Scbwarxes^Kup- 

fererzj Germ. 

This is of a lead grey colour, inclining often to iron black, and fomedmes to 
yellow or red. It is met with either in lumps, interfperfed or fuperficial, and not un- 
frcquently cryftallifed in hexhedral truncated prifms, and alio, as it is faid, in cubes and 
oflohedrons. Often both internally and externally of a metallic fplendour, and always 
opake. Its fradure compa£l or foliated. It is foft, fometimes femimallable, and often cuts 
eafily with the knife j becomes more fplendid by the ftreak j fpecific gravity from 4. 1 29 to 
5.66. It eflfervefccs with and communicates a green colour to nitric acid, to folution of 
ammoniac a blue. Under the blow-pipe it fufes very eafily and tinges borax of an emerald 
green colour. According to Klaproth the vitreous ore of Treceven in Cornwall contains 
56^ per cent, of copper. This combination of copper and fulphur is found in various 
parts of the world, as at Frolowjkoi in Siberia^ Bottendorf and Eifteben in Tburingia, Frey- 
berg in Saxony ^ Sajka in the Bannat^ in Scotland^ and in many of the mines o( Cornwall. 

VARIETY 
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VARIETY r. CRrsrALLISEt). 

LXXXV. a u In hexbedral prifms cnincated at their extremities and iridefcent on 
the furface^ very (lender^ attached to each other irregularly, and lying on bocryoidal yellow 
copper ore, Cornwall. 

LXXXVL a 2. In fmall and Ihorter prifms, on the fur&ce of compaft fulphuret of 
copper with yellow pyrites, fornring a vein in reddifh granite. Same place. ■ 

LXXXVIL a 3* In numerous fhort prifms of a lamellated texture and lead grey 
colour, aggregated confufedly on grey ochry quartz intermixed with the fame. 

Same place. 

LXXXVUL a 4. In larger aggregated cryftals of the fame colour, on compaft ore 
of the fame, intermixed with quartz and covered on the furface with ochry red copper 
ore. Same place. 

VARIETY II. AMORPHOUS. 

LXXXIX, a I. Of a clofe granular texture and leaden grey colour, with friable 
quartz and green carbonate of copper on the furface. Satiie place. 

XC. b \. Of a foliated texture and reddifli grey colour, with green cahc of copper 
and whitifh indurated clay. Saxony. 

XCL c I. Compafb, of a fteel grey colour with yellow pyrites and quartz. 

Cornwall. 

XCII. e 2. The iame^ in an irregular piece of a dark grey colour, without matrix. 

Same place. 

XCIII. c 3. The fame, of a fteel grey colour with a(h-coloured micaceous clay. 

XCI V. e 4. The fame, intermixed with ochry red oxyde of copper. ComwaU. 

SPECIES IX. VARIEGATED COPPER ORE. 
Mine de Cuhre violette ou azuree, Fr. Buni-Kup/ererz, Bunies-Ktepferglas^ Germ. 

Tlus (fiffirrs from die foregoing in containing a fmali proportion of iron. It occurs 
either in mafle^ iMer^rfed^ fopcrficial, and^ accordit^ to the opinion of ibmi^ cryftal- 

lifed 
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llfcd in oftohedrons. Its colour, when frcfti broken, is mtermcdiatic between copper red 
and tombac brown, changing, according to length of expofure, into dark red, violet, fky- 
blue and green. It is always opake; has more or lefe of a metallic luftrej frafture 
conchoidal ; yiekk to the knife and givcj a fplendid red ftrcak j fpccific gravity about 
4,95. Like the former it diffolvc5 with cffervcfccnce in the nitric acid, imparting to it 
a green colour, but does not fo immediately communicate a blue colour to folution of 
ammoniac. Under the blow-pipe it alfo melts eafily and tinges borax green. It yields 
from 40 to 60 per cent, of Copper. It is found, generally accompanied with other cop- 
per ores, in the mines of Norway ^ Sweden^ and Siberia^ of the Bannat^ Saxony^ Tburinpa^ 
Cornwall^ &c. &c. 



VARIETY I. 

V 

a. In 0(5lohcdrons. 



CRrS^ALLISED? 



VARIETY II. AMORPHOUS. 

XCV. a }. Compadt, of a dark grey cobur, interfperfed through black indurated 
fchiftus. IlmeMou. 



XCVI. a a. The fame, but without matrix. 
XCVII. a 3. The fame, with white quartz. 



Kamfdorf. 
Cornwall. 



SPECIES X. rELl^OW COPPER ORE. 
Pyrite de Cuivre, Fr. Kupferkies, Germ. 

In this there is a larger proportion both of iron and of fulphur than in the variegated 
ore. Its colour when rcccndy dug or fraftured is brafs yellow of different (hades, in- 
clining fomctimes to fteel grey. By expofure to air it becomes tarnilhed or variegated. 
It is found either in veins or lumps, interfperfed, fuperficial, more rarely of particular 
fhapes^ and very frequently cryftallifed in equilateral tetrahedrons or in dodecahedrons 
with triangular faces and their modifications. The furface of the cryftak is commonly 
fn:K>oth and of a metallic fplendour ; frafture uneven or conchoidal ; hardnefs nearly the 
lame with the preceding; fpecific gravity from 3.8 to 4.31. It diflblves in the nitric 
acid without effervefcence, 'and yields a reddifli brown precipitate On the addition of am- 
moniac. Before the blow-pipe it decrepitates, emits a grceniih fulphureous fnu)ke> 
and melts into a black mafs, which communicates a green dngc to glafs of borax. It 
varies in the proportion of Copper from 4 to 20, or as fome fay to 30 per cent. The 
harder it is, the larger is its proportion of Iron. The univerfality of this ore is jluch> 
that where mining has been carried to any extent it has feldom failed to occur. 

7 VAR^IETY 



lil. * 




( l«4 ) 



VARIETY I. CRTSrALLISED. 

XCVIII. a I. In large aggregated equilateral tetrahedrons, iridefccnt and of a vel- 
vety appearance on the furface, on prifmatic ochry quartz. Cornwall. 
Catal. de Raab 1 2. C. b. i • 

XCIX. a 2. In fmallcr tetrahedrons implanted one on the other fo as to form ag- 
gregated columns, covered on the furface by green carbonate of copper and yellow 
ochre. Lorraine. 

C. a 3. In tetrahedrons forming irregular aggregated trihedral pyramids, iridefcent, 
on an amorphous mafs of yellow copper ore. Hungary. 

b. In dodecahedrons with triangular faces. 
R. de L. PL I, Fig. 9, 

CI. ^ I. In numerous cubes of different fizes, varioufly truncated, (Iriated on the fur- 

■1 

face and of a bright gold colour on white cryftallifed quartz. Same place. 

CIL d I. In aggregated oftohedrons of a duller colour, with lenticular calcareous 
fpar on flclh coloured barofclcnite. Freyberg. 

CIIL d 2* The fame, in cryftals le(s diftindl, of a bronze yellow colour, on opake ba- 
rofelenite. • Hartx. 

CIV. e I. In pyramidal cryftals united into an irregular clutter, variegated on the 
furfece, on tranfparent cryftallifed quartz with galena and pearl fpar. Fwrftenberg. 

CV. ^2. In large cryftals, confufedly aggregated, iridefcent on the furface, and cn- 
clofing a large oftohcdral cryftal of yellow iron pyrites. Germany. 

CVI. e 3. In fmall brilliant cryftals of aflcy blue colour on the liirface, with minutely 
cryftallifed tranfparent calcareous fpar, on afti-coloured lime-ftone. 

ESon Mine, Staffof djhire. 

CVII. e 4. The fame, partly blue and partly yellow, numeroufly aggregated on tu- 
berculated opake barofelenite. Same place. 

CVIII. e 5. In minutely aggregated cryftals, variegated in colour, in the clefts of 
whitifli indurated clay. jllface. 

CIX. e 6. 




( >8S ) 

CIX. e 6. In ^ mafs compofed of very irregular crjrilals with a dull greeni(b eiQp- 
refccnce on the furface, intermixed with white pearl fpar. Newfiadi. 

V AR IET Y II. OF* PARTICULAR SHAPES. 

ex. a I. In aggregated tubercles of a bluifli colour and without luftre, producing 
a botryoidal appearance on die furfecc of amorphous yellow copper ore. Cornwall. 

CXI. a 2. In brilliant tubercles with white calcareous (par. 

Effon Mbie^ Stafford/hire. 

CXII. b I. Of a knitted appearance. Cornwall. 

VARIETY III. AMORPHOUS. 

CXIII. a I. Of a granular texture indmately intermixed with galena. 

Catbarinabergi Siberia. 
This mineral is faid to be fcarce> and is highly phoiphorefcent. 

CXIV. a 1. In coarfe grains variegated in colour^ forming minute ramiHcarioas 
dirough white opake pearl fpar. Harlz, 

CXV. b I. Compa(5k> of a purple and (hining green colour> like that of the Cantba- 
m or Spanidi Sy, ramifying in and intermixed with white c^akc pearl (par> with grey 
indurated fchiftus. Kamfdorf. 

CXVI. b 1. In an irregular mals covered with an ochry effloreftence. Same place. 

CXVII, b 3. Compaft and irideicent on the furface> with milk white femitranfpa^ 
rent opal. Rejkeir^ Cornwall. 

CXVIII. b 4. The fame, intermixed with yellow iron pyrites and white quartz. 

Scbalback. 

CXIX. b 5. The fame, lefs iridefcent. Harfz. 

CXX. b 6. Compadl, in light green fibrous afbeftos. BamuUi 

CXXI. b 7. The fame, in green femitranlparent fluor. Cornwall. 

CXXII. b 8. The fame, with brown indurated ochre, green filky carbonate of cop* 
per and cryftallifed quartz. SoMorg. 

B b CXXIIL b 9. 
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CXXIIL b 9; In a compafb maisj very brilliant in its fradure and highly iridelcent 
on the furface. BamM. 

CXXIV. * 10. The fame, variegated in colour, having on its furfecc minute ftalac- 
tites of a dark blue colour. Cornwatt. 

SPECIES XI. GREr COPPER ORE. 

Cuivre^isy Fr. Fablerz^ Germ. 

The ore generally comprehended under this denomination^ b of a fteel grey colour^ 
often approaching to iron black or lead grey, and not unfrequendy variegated on the 
furface. It occurs cither in lumps, interfpcrfed, more rarely fuperficial, and frequently 
cryftallifed in tetrahedrons or dodecahedrons with triangular faces and their modificadona» 
It is generally of a bright metallic fplendour, very britde, not eafily fcratched by die 
knife, exhibiting a blackifli or brownifh black ftreak. Its texture compaA; frafture 
more or lefs uneven or inclining to the conchoidal ; fpecific gravity nearly 4. Under 
the blow-pipe it decrepitates, emits an inodorous white fmoke and melts into a dark grey 
globule, which is britde, and though irifufible with borax, tinges it of a yellowifh or 
brownifh red colour. The different analyfes of this ore fhew it to vary confiderably with 
re^eA to its compofiuon. According to the experiments of KJaprotb one from An-^ 
dreajberg in the Harlz, which has been confidercd as the true FabUrz^ contained Copper 
16.25, Grey Anrimonial Ore 16, Iron 13.75, '^^ 34*50> Silver 2.25, Sulphur 10, 
Silex 2.505 one from KretmitZy Copper 31.36, Grey Antimonial Ore 34.09, Iron 
3.30> Silver 14.77, Sulphur 11.50, Alumine 0.30 ; and one from G^nm^tf//, Copper 
13.5, Antimony 21, Iron 1.5, Lead 49^ Sulphur 7, Silex 0.5. By Mr. Khcwan zjid 
others the prefence of Lead and of Silver is confidered as accidental. Grey ore or 
Fablerz is found as well in primitive as in alluvial mountsuns, and is often accompanied 
with copper or iron pyrites, blende, galena, and various other mineral fubftanccs, in the 
tVL\nt^o(Germanyy Hungary, Norway^ Sweden^ Siberia y &c. &c. 

VARIETY I. CRTSTALLISED. 

CXXV. a ^. In a large tetrahedron, in tranfparent cryftallifed quartz, with white 
pearl fpar on the furface. The fides of this cryftal meafure an inch and a half, and 
from the external furface is a projeftion of the folid angle of another cryftaL 

R. de L. Cuivrey EJpece ^d. PL i. Fig. i & 38. St. Matie awe Mnes. 

CXXVI. a 2. In tctrahedral cryftals irregularly aggregated, with tranfparent cryftal- 
lifed quartz and yellow iron pyrites. Umgary, 

CXXVII. a 3. 



I 
■ « I 

- •' 

r 




( 187 ) 

CXXVII. a 3. The f^me in larger cryAalsj with white cryftallifed quartz, oh grey 
fchiftus. Hartz. 

CXXVIII. a 4. In fmall regular tetrahedrons, inteHperfod through whidfh indurated 
clay. ObermoJchelL 

CXXIX. a 5* The fame, imbedded in greyifh black argillaceous fchiftus. 

CXXX. ad. In . tetrahedrons, Ibme diftinftly bevilled at their edges (/?. de L. 
PL I, Hg. 17.) others more or lefs rounded, fome folitary, others aggregated, and 
all covered on the furface m\\i an iridefcent pyritical incruftation, with dull whitifli cry- 
ftallifed pearl (par and cryftallifed galena, on grey wacke. Hartz ? 

CXXXi. b I. In fmall dodecahedrons, formed from the elevation of an obtufe Cri- 
hedral pyramid on each face of the tetrahedron, yvith ramofe native filver and cryftallifed 
calcareous fpar, on a mixed mafs of grey copper and calcareous fpar. Same place ? 

CXXXn. ^ I. In an irregular cellular mafs, having many of the cells filled with 
lumps of teftaceous arfenic and covered with an aft\-coloured calx. St. Marie aux Mines. 



VARIETY II. AMORPHOUS. 

CXXXIIL a \. Of a dark grey colour, compaft and without matrix. Kmgjberg. 

CXXXI V. a^. Of a leaden colour and fbmewhat granulated texture, with ipongy 
opake quartz and green carbonate of copper on the fur&ce. 

Naffau DiUenbourg. 

CXXXV. a 2* Of a more compadt texture, on one fide fpecular and on the other 
covered by a(h-coloured indurated clay. B^er^ Najfau. 



CXXXVI. a 4, The fame, covered by^dark brown^ochre of iron. 
This by fbmc is called fn>sie Copper and is faid to be very fcarce. 



Hungary. 



CXXXVII. a 5* CompaA, with reddifh feldfpar intermixed with yellow coj^r ore. 

«$"/• BiU^ Lymois. 

CXXXVIII. a 6. Very compaft, in black argillaceous fchiftus. Biber, Hejfe. 

CXXXIX. a 7. Impregnating afti-coloured fchiftus bearing v^eC^le impreflions 
on the furface. Frankenberg^ HeJJe. 
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CXL. a 8. Impregnating grey argillaceous fchiftus, rcfcmbling fir cones and cars of 
corn. (Frankenberger or HeJJifcben Kom'dbrm.) Same placi. 

Cym. a $. Intermixed, with common coaL Someplace. 

SPECIES XII. fFHirE COPPER ORE. 
Cuivre Blanche, Fr. PTet/i-Kupfererz, Germ. 

This rare ore of copper is dcfcribcd as being of a filver white colour, inclining to 
tin white or brafs yellow. It is found only in lumps and interfperfed. Its internal 
fplendour is flighriy metallic ; texture granular, fometimes foliated ; fi^fturc uneven ; 
fomedmes of fufficicnt hardnefs to give fire with ftecl; brittle, and of confiderable 
weight. Before the blow-pipe it gives out an arfenical fmoke and melts into a greyiOi 
black flagg. According to Henkel it contains Copper 40, in combination wirfi Arfenic 
and Iron, and is therefore confidered as intermediate between FaUerz and Copper PyriitSy 
with both of which it is very frequently accompanied. It has been found principally Dcar 
Freyberg in Saxor^i Frankenberg in Heji, Catharitiaberg m Siberia^ and at Freudenftadt in 
Wirtemberg. 

VARIETY I. AMORPHOUS. 
CXLII. a I. Of a compad texture, covered by greeniQi acriianthus. • Sax$ny. 

NOTE> 

That under the foregoing fpecies are comprehended, 

1. Black copper ore (Kupferjchivarvti) refuldng from the decompofition of Fahlerz 
or of copper pyrites. 

2. Hepatic copper ore ( KupferlebererZy Leberfcblag) a variety of the rile ore. 

3. Bituminous copper ore (Kupferbranderz) copper pyrites intermixed with coal or 
other bituminous fubftances. 

4. Brafs ore (Mtffing&%) a mixture of copper pyrites and Wende. 

5. Bell metal ore (Glockenerz) copper pyrites with oxyde of dn. 

6. Slaqr copper ore (Kuperf erf chief tr) copper pyrites contained in bituminous Date. 

7. Sandy copper ore (Kupf erf order z) ores of copper intermixed with fand ftone. 

8. Turquois (Tiirkis) the tooth of an animal impregnated with carbonate of cpp- 
per. Vide Emmerting's Lebrbucb der Mineralogies VoL II. Pag. 244, 268, &c. vcl^- 
denmann's Handbucb, § 269 ^/ 280. 

GENUS 
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GENUS Vn. IRON. 
"Fffrntm, Fer^ Fr. £^, Germ. 

Crude iron, when freed from its impurities by expofure to the combined aftion of heat 
and air, and fubfequent hammering and rolling, is of a bluifli white colour, hard, claf- 
tic, fonorous, duftile, tenacious, magnetical and fufceptible of a fine poliOi. Its fpccific 
gravity 7.788. Its hardnefs and elafticity are greater than thofe of any other metal, and 
next to gold it is the mod tenacious, a wire of -sV ^^^^ inch fupporting a weight of 
450 pounds. . It rufts more eafjly than moft other metals on expofure to moifture, and 
when heated in the open fire undergoes various changes of colour, from fuperficial oxyda- 
tion, long before it is ignited^ but is extremely difficult of fufion ; in a white heat how- 
ever it becomes fo foft that different portions of it may be united into one mafs by the 
operation of Welding. Iron is the only metal capable of combuftion by collifion. If ex- 
pofed when ignited to oxygen gas it burns with great brilliancy and rapidity, and is con- 
verted into a grey oxydc. It is alfo xindcr ignition very readily oxydatied by the vapour 
of jvate^ . By cementation with charcoal it is converted into fteel, becoming fufible, 
more brittle and elaftic, and capable when heated and fuddenly cooled of contfafting ex- 
tradrdinary degrees of hardnefs. It diflblves more or kfs perfeftly in all the acids i with 
the fulphurie acid it forms a cryftallifable fait of a fea- green colour (Green Vitriol)^ with 
the prudian acid, cominoo Prtiffim Blue i and with the vegetable aftringent principle or 
acid of galls, the bafis of Common Ink. From moft of its acid folutions it feparates 
on expofure to the air in the form of an ochry precipitate. When oxydated it combines 
by fufion with both the fixed alkalis as wdl as with fcveral of the earths, and accord- 
ing to its degree of oxydation communicates different tinges to glafs. It may be united 
with all the other metals in different proportioniB with the exception of quickfilver, lead, 
and bifmuth. With arfenic it produces a compound, which has received the name of 
redjhort irxDn from its being britde when heated j whilft by union with phofphorus or 
its acid it acquires the oppofite property, and is therefore called cold Jhort iron. Of all 
the metallic fubftances iron ha3 the ftrongeijt attra£tionTor. an^ unites the moft readily 
with fulphur. Bar iron, crude iron, and fteel, according to the general opinion, vary 
from eacH other principally in containing different proportions of oxygen and carbon. 
The lifts of iron ih thefe forms are too extenfive to be enumerated.. Its ores» which arc 
more general and abundant than thofe of any other metal, are. 
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SPECIES L NAriVE IRON. 
Fer notify Fr. Gediegen-Eifsn^ Germ. 

Is internally of a light fteel grey colour approaching to lilver white, externally yellow- 
ifh brown, or grcyilh black. It is found in irregular lumps generally rudely ramofe or 
angular i its frafture hackly, becoming more fplendid by the (treak s malleable and duc- 
tile; of a metallic fplendour ; fpeciBc gravity between 7 & S. Its chemical properties 
are fimilar to thofe of common iron. 

Native iron has been found in the mountain of Grand Gilbert in Upper Daupbine, at 
Great Kam/Jorf and Eibenjiock in Saxony, and according to fbme at Senegal in Africa, but 
the mod remarkable ^examples are thofe of Otumpa in the dioceie of Si. Jago del Eftero 
in Peru^ and near the river Jenefei in the fouth of Siberia. Of the firft of which wc 
have an account by Don Rubin de Celis, Phil. Trahf. ^lyS?'; of the latter by Profcflbr 
Pallas, to whorh we are indebted for its difcovery. 

VARIETY I. OF PARTICULAR SHAPES. 

\. a u In an irregular folid inafs with numerous contorted branches proje&ing from 
the furface, the cavities of which are partly filled by a yellow tranfparent vitrified matter 
taken generally for cryfolite. Mont Emor, Siberia. 

II. a !• In a fmaller mals having alfo proje£ling branches, but without crjriblite* 

Senegal. 

» 

This a pordon of a larger mafs fent Ibme years fmce by Governor O^Hara to General 
Rainsford. 

VARIETY II. AMORPHOUS. 

III. i2 I. In a compact irregular mafs. Kamfdorf. 

SPECIES II. GREr IRON ORE. 

Under this fpecies are included fuch ores of iron as in their colour^ luftre, Ipe* 
cific gravity, and diipofidon to obey the magnet, are the mofl nearly allied to the fore- 
going, viz. tht Magnetic Iron ore as it is called, and Iron /and. Specular Iron Ore, Micaceous 
Iron Ore, &c. 

The magnetic ore {Fer noir, Fr. Magnetifcber-^Eifen/iein, Germ.) is of a blickifh or 
bluifh grey colour internaUy, often brownifh black on the furface. It occurs either in 

the 
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the ina(s> or diiTeminatedj and not unfrequendy cryftallifed. Its fra£hire fine or coarie 
grained, inclining (bmetimes to conchoidal, ibmetimes imperfeftly foliated ; luftre metal- 
lic; opake; of fufficient hardnefs to give fire with fteels brittle, its cryftals feldom 
large» often folitary and covered with a talcofe incruftation ; their figure the odohedron 
and its modifications. SpeciBc gravity from 4.094 to 4.688. 

From this the iron fand differs only in form, being no other than comminuted por- 
tions colledled in the beds of rivers, and therefore generally accompanied with native 
gold. 

The fpecular ore {Fer Speculaire, Fr. Eifanglanz, Germ.) is of a light or dark ftecl 
grey colour, inclining fometimes to blue, red or black, and often beautifully variegated 
on the iurface. It is found in ftrata or in lumps, interfperfcd, fuperficial, and frequendy 
alfb cryftalllftd in modifications of the cube, in double hcxhcdral pyramids deeply trun- 
cated at the fummits, and in hexhedral laminas. It is of a metallic luftre ; opake -, its 
frafture fine or coarfe grained and uneven ; hardnefs nearly the fame with the foregoing > 
gives a greyifli or dark red ftreak j fpecific gravity from 4.9 j 9 to 5.218. 

The magnetic iron ore and iron fand are both ftrongly attradted by the magnet, which 
in its native flate is indeed only a variety of this ore and generally fuch as has been ex- 
pofcd to the influence of the atmolphere. The fpecular ore on the contrary feldom pof- 
fefTes this property, at lead in any confiderable degree. Both the magnetic and Ipecolar 
ores arc more readily afted on by the muriatic than by either the fulphuric or the nitric 
acid, by which without the alTiftance of heat they are flighriy, if at all affefted. Be- 
fore the blow-pipe the magnetic ore becomes brown and communicates a dark green co- 
lour to glafs of borax. By means of oxygen gas it is eafily fufcd and runs into a black 
globule. The fpecular ore is more difficult of fufion, reddens under torrefa£Hon, and 
tinges borax of a dull yellow. In thefe ores the metal is confidered as being partially 
oxydated, the magnetic yielding from 80 to 90, the fpecular from 60 to 80 per cent. 
Iron, the produdl of the firft, being according to Rinman brittle when hota, but loGng this 
property after a fccond fufion. They are found in great abundance in Siberia^ Norway^ 
and Sweden^ where they fometimes conftitute entire mountains j in different parts of 
Saxo^ryy Francey znd Italy ; in Virginia^ Peru, St. DomingOy Coqft of Africa^ and varbus 
other parts of the world. 

The micaceous iron ore {Eifenmany Germ.) is of an iron black colour inclining (bme- 
times to the fteel grey, fometimes to the red. It is found in lumps, interfperfcd, fuper- 
ficial, or in thin plates or tablets, with a fmooth and fplendid furface and faintly tranf- 
parent; is femi- indurated ; ftains the fingers, and gives a dark red ftreak. -Before the 
blow-pipe it exhibits nearly the fame charadlers as the fpecular iron ore. This is found 
in many parts of Saxony, Hungary, Upper Palatinate, Baireutb, fcfr. 

VARIETY 



\ 
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VARIETY I. CRTStALLISED. 

IV. a I. In detached oftohedrons of different fizcs, fomc regular, Ibmc cuneifbrnij 
others having two oppofite and parallel faces truncated to a certain depth and more in* 
dining to the rhomboidal paralldopepid. Fablun in Sweden^ alfo from Corfica. 

R. de L. PL 3, Fig. i, a, 9, 12. 
The larger cryftals, which are from Sweden^ have a coating of dark green talc» 

V. a a. In numerous fmall o£tohedrons> imbedded in dark green fteatite. Carjiea. 

VI. a 3. In odohedrons which pais into the dodecahedron by the application of 
triangular lamellae regularly decreafing, with greyifh indurated clay» on compad grey 
iron ore. Swideu* 

R. de L. PI. 4, Fig. 69. 

VII. ^ I. In numerous fmall fmooth cubes, imbedded in green fluor, in coarfe fer« 
ruginous quartz. Jltenierg. 

VIII. h cu The fame, covering the fur&ce of prUmatic femitranfparent quartz. 

IX. ^ 3. In cubes, fonw perfeft, others varioufly truncated, in the cavides of fer* 
ruginous quartz. y£tenherg. 

X. ^ 4. In an irregular mafs variegated on the furftce, chiefly compoifed of flatted 
dodecahedral cryftals made up of irregular pentagons, fix of which arc fmooth' and fix 
firiated parallel to their bafe. Jfle ofEJia. ' 

R.deL. PL a, Fig. 30. 

XI. b 5. The fame, but widi more brilliant fuperficial coloun. ^am place. 

XII. b. 6. The fame, in more flatted dodecahedrons, fix feces of which arc ftriated 
pentagons, the others fmooth and triangular. Someplace. 

R.deL. PL 2, Fig. z^^ 

XIII. b 7. The fanoe, of a remarkably bright high-gold colour on the fur&ce and 
interipcrfed with wlutc prifmatic quartz and yellowiOi rhombic cryftals of fckfpar. 

7 Someplace. 

XIV. b 8. 



:iij 
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XIV. b 8. In thin lenticular cryftals, imbedded edgeways in prifmatic cryftallifed 
quartz. jllienberg. 

R.deL.PL 2, F/f. 36. 

XV. b 9. In fplendid lenticular cryftals compofcd of 24 irregular pentagonal faces, 
6 ftriated and 1 8 fmooth, on grey ferruginous clay. Same place. 

R. de L. PI. iy Fig. 39. 

XVI. b 10. The lame, in larger cryftals without matrix. Someplace. 

XVII. b II. In very flat lenticular cryftals, of a dull purplifh colour and fplendid, 
with quartz and white clay. Someplace. 

XVIfl. b 12. In cryftals lefe flatted, having on the furface the blue luftre of heated 
poliflied fteel, with quartz and white clay. Same place. 

XIX. b 12* In fmaller aggregated cryftals. Same place. 

XX. c I. In double hexhedral pyramids deeply truncated at their fummits with ftiort 
intermediate prifms clofely aggregated, of a grey colour externally and variegated within. 

R. deL. PI. 6, Fig. 44. Same place. 

XXI. c 2. The fame, in minute cryftals without prifms, covering the fur&ce of 
prifinatic quartz, with ferruginous indurated day. Same place^ 

R. de L. PL 6, Ftg. 7. 

XXII. d I. In thin hexagonal lamina; on each fide beviUed at the edges, implanted 
in the cavities of granular grey iron ore. Lorraine. 

R. de L. PI. 6, Fig. 44. 

XXIII. d 2. The fame aggregated into cryftals, and from their projeAing edges 
producing a ftriaied appearance on the furface. " St. Marie ouk Mines. 

XXIV. e I. In indeterminate polyhedral cryftals of a lamp black colour. Elba. 

XXV. e 2. In fmall brilliant cryftals covering the furface of grey iron ore 

Hmgary. 

XXVI. e 3. In indeterminate polyhedral cryftals, imbedded in variegated grey iron 
ore of a fine fcaly textiu-e. Norberg, in Dalume, Sweden. 

XXVII. e 4« The lame, implanted in afli-coloured indurated clay. jfUenbcrg. 



C c VARIETY 
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VARIETY II. AMORPHOUS. 

XXVIII. a I. Compofed of large thin (hining folia, diverging and by thctr pro- 
jcftion at the furface producing a cockfcomb appearance. Ofnaburg* 

XXIX. a 2. of fmallcr Ihining laminae, diverging and friable. Siberia. 

XXX. a 3. ■ of thin fjdendid irregularly conchoidal laminae, in reddifli 
quartz. Northumberland. 

XXXI. a 4. of thin ftellated lamellae of a fteel grey colour, in greyifli 

ferruginous quartz. Swedetu 

XXXII. ^5* Of a dark fteel grey colour, and foliaceous texture, giving it a feather- 
like appearance. Siberia. 

XX XI II. a 6. Of a lamellated texture, and blackifh grey colour, with a fmall 
vein of grey quartz. Ncrberg. 

The beft Swedi(h fted is obtsdned fix>m this ore. 

XXXIV. a 7. Compofed of thick lamellae irregularly aggregated and highly iridef- 
cent on the furface. Elh4u 

XXXV. a 8. ■ of fmall thm fhming fcales loofely coherii^. Deoonlbire. 
(Eifenman.) 

XXXVI. a 9. The fame, more ftrongly cohering aad inclining to a reddllh brown.. 

Goffenback. 

XXXVIL 3 I. Of an iron grey colour and granular texture. Biijberg^ Sweden^ 

XXXVIII. b 2. Of a bluilh grey colour and finer texture, with indefinite cryftab 
of grey iron ore interfperfed. Sweden. 

XXXIX. * 3. Of a duU iron grey colour and coarfc granular texture,, having nu- 
merous diftinA dodecahedral garnets imbedded in it. TyroL 

XL. b ^ Of a (hining blinlh grey colour and dihattery angular texture. 

Nem rorK 

XLL ^5* Of a fted grey colour and fine grained almoft folid texture. 

Kema, LapUmd. 

XUL c I. 
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XLIL c I. Of a compaft texture and dull grey colour. 



Norway. 



XLIII. c 2. Of a compaft texture and variegated on the fur&ce> with quartz and 
yellowifh talc, Altenberg. 

XLIV. c 3. The fame, of a liver brown colour, ftrongly magnetic. 

Coaft of Africa. 



XLV. c 4. A fimilar fpecimen from 

XLVI. c 5. Another of a coarfer texture. 

XLVII. c 6. Another cut and poliflied. 

XLVIII. d i» In loofe minute and fliining grains (Iron Sand). 

XLIX. d 2. The fame. 

L. ^3. The fame. 

LI. ^ I. In coarfc grains interfperfcd through quartz. 

Lll. e 2. In finer grains of a lighter grey colour. 
(Emery Stone.) 



Saxony. 

Elba. 

Siberia. 

America. 

Coaft of Africa. 

Italy. 

Turkey. 

Same places 



SPECIES III. HEMAriTE. 
Himatitey Oxide de Per endurci, Fr. Glafkopf^ Germ. 

This ore, which is ufually moreor lefs of a blood red colour, as its name imports, is alio 
not unfrequently of different (hades of brown, black, or yellow (Rotby braun (^fcbwartz 
Eifettftein, Germ.^ j its luftre generally approaching to the femi-mctallic. It occurs cither 
in veins or beds s or in amorphous mafles i or of pardcular fhapes, as ftaladtidcal, mammil- 
lated, rcniform, botryoidal, &c. or interfperfed through or forming a covering to other 
ores ; fometimes femi-indurated, or in loofe fcales. Its texture in the mafs compaft or 
earthy, in detached portions generally fibrous, its fibres often diverging and compofed of 
concentric layers. It is, for the mod: part, fcratched eafily by the knife, fomedmes foils 
the fingers, fometimes of fufficient hardnefs to give fire with fteel ; the red gives a 
black red ftreak, the brown and black a yellowifli brown or ochry yellow. In fpecific 
gravity it varies from 3.4 to 5. By the affiftance of heat it diffolves though flowly both 
in the fulphuric and nitric acids, the muriatic a£b on it more readily, but without efferve- 
fcence. It b not attradled by the magnet except when reduced to powder, and then 
only in a very flight dcgreci this property however it acquires by cxpofure to heat. Un- 

C c 2 der 
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der the blow-pipe it blackens, but is extremely difficult of fufion. To glafs of bom it 
imparts a yellowifli or olive green colour. It yields from 40 to 80 percent, of Iron, and 
appears to diflFer from the foregoing fpecies principally in its greater degree of oxydation, 
and in containing a fmall portion of Alumine. It is found in the forms above mentioned, 
and often accompanied by various other mineral fubftances in the Harlz, Saxony, Bohemia, 
Hungary, Najfau Siegen, and fevcral other neighbouring countries ; but feldom in the more 
northern. The common red hematite occurs near Ulverfton in Lancajhire, from whence 
it is fcnt in large quantities to the Canon works in Scotland. 



VARIETY I. OF PARTICULAR SHAPES. 

LIII. a I. In long parallel cylindrical ftaladites adhering to each other laterally^ of a 
dark brown colour and (hining, with numerous tubercula; on the furface. Najfau Siegen. 
CataL dt Raab. 1 1 F. c. b. 1 1. 

LI V. a 2. The fame, with an ochry incruftation, having the cylinders more irregu- 
larly difpofed. Colebrook Dak. 

UV. a 3* Of an olive brown colour and fomewhat fibrous texture, with numerous 
fubulate ftaladites projefting from the furface. 

LVI. ^4. Of a yellowifh brown colour and cellular texture, with numerous fhort 
proje£ting ftaladites intermbted with quartz. Dean Foreft, Gloucejierjbire. 

(Brujh Iron ore.) 

LVII. tf 5. In a flat piece of a dark brown colour with fubulate ftak6Htes projcfting 
from both fides. Najfau Siegen. 

LVIII. a 6. In nodular cylindrical ftalaftites, of a clove brown colour, aggregated h- 
terally and covered on the furface by a fplendid bronze-yellow hemadcical incruftadon. 

Same place. 

LIX. a 7. The fame, Icfs fplendid, in more numerous and fraallcr cylinders with 
white ponderous fpar. Same place.. 

LX. a 8. In fubulate ftalaftites, irregularly aggregated on brown ftriatcd hematite, 
dark and (hbing on the furface. Najfau Dillenberg. 

LXL a 9. In cylindrical ftalaftitcs of a clove brown colour, curioufly interwoven 
and attached to each other. Najfau Siegen. 

LXII. a la 
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LXIL a lO. In an irregular ftalaAidcal oiafs of a blackiih gr^ colour. 

Naffau Dillenberg. 

LXIII. a 11^ Of a dark brown colour^ irregularly (lalafticical and covered by a tile- 
coloured coatingj on a(h-coloured indurated clay. Najfau Sicgtn. 

LXIV. a 12. In fmall cylindrical (laladites^ of a blackiih brown colour, varioufly 
contorted^ with cellular ochry quartz. Same place. 

LXV. a 13. In large cylindrical aggregated (laladites^ of a radiated ftrudurcj dark 
and fhining on the furface and internally of a chocolate colour. Bendorf. 

LXVI. b \. In a coarfely grained mafs tuberculated on the furface> with a reddifh 
brown velvetty covering. Lancaftnre. 

LXVII. b 2. The fame^ in fmaller tuberclesj having a brighter velvet-like coating. 

LXVI II. ^3. Of a dark brown colour^ fhining, and of a mulberry-like appearance 
on the furface from numerous fmall globular flalaftites. Naffau Siegen. 

LXIX. b \. Of a dark clove brown colour and ftriated texture, with a fhining tu* 
berculated furface. Norway. 

. LXX. ^5. Of a reddilh brown colour and vermicular form, on the fur&ce of plated 
ponderous fpar. Scotland. 

LXXI, c I. Reniform, internally fibrous and radiated. Lanca/bire. 

LXXII. d I. In a (talaftidcal nodule of a clove brown colour, compofed of aggre* 
gated tuberculi. Germany. 

LXXIII. e I. In an aggregated cellular mafs light and friable, partly a(h-coloured, 
partly brown. Naffau Siegen. 

LXXI V. / 2. Forming a thin variegated incrufbtion on the fur&ce of cellular quartz. 

Hungary. 

VARIETY II. AMORPHOUS. 

LXXV. a K Compofed of flrias regularly diverging and of a rcdc^brown colour. 

Lancaflnre. 

LXXVI. a ^. 
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LXXVI. a^. Of a chocolate colcHir and ftriatcd texture, fmooth and (hining on the 
furfacc. German)^. 

LXXVIL a ^. Of a liver brown colour and divergingly ftriated texture, having 
ftrongly the appearance of wood tin. Schmiedeberg. 

LXXVIII. b I. Of a dark brown colour and fcaly texture, having a radiated ap- 
oearance. Najfdu Siegen. 

LXXIX. b 2. The fame, in a thinner portion, mammillary and variegated on the 
furface. Seine. 

■ 

LXXX. r I. Of a reddifh brown colour, compadt and (pecular on the fur&ce. 

Bohemia. 

LXXXt. J I. Of a liver brown colour and earthy texture, (lightly indurated and 
light (Umber J. Francl^ort. 

LXXXII. d 2. The fame, more ponderous, but of an ochre yellow colour, 
(Common Ochre,) Carintbia. 

LXXXIII. J 3. .The fame, very light and of a deep orange colour. Silf^ 

LXXXI V. d 4. In an impalpable powder of a dull pruffian blue colour. 
(Native Pruffian Blue.) Saxmny. 

CataL de Raab. 1 1 £. i. 

LXXXV. d 5. The fame, inclining to a lavender blue colour and rouccd with por- 
tions of brown peat. Scotland. 

LXXXVI. y/ 6. In a cohering ponderous mais> of a brownUh red colour. 



SPECIES IV. ARGILLACEOUS IRON ORE. 
Fer Umoneuxy Fr. Thonartiger^EifenJiein^ Germ. 

This may be diftinguifhed into fuch as is found in drier and more elevated fituadonsi 
and fuch as occurs in low or fwampy. The former called Highland or Upland Ore^ is 
generally of different (hades of grey, brown, red, or yellow, thofe of a lighter colour be- 
coming darker on expofure to the air. It occurs either in (Irata ; or in indetenninate 
nodules \ or in nodules of particular (hapes, as renifbrm, fpheroidal, &c. or in finall 
round and flatted portions (Minera Ferri numifmalis) 5 or in more or lels regular (pberules 
6 of 
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of different fizes (Pea Iron Ore. Bobnerz) ; or in teftaceous petrifaftions, &c. Its tex- 
ture irfually compaft, earthy and more or lefs even or inclining to the conchoidal, not un- 
frequently imcrnally ccUular or corroded, fomctimes columnar (Bajaltic Iron ore), fome- 
times compofed of fmall diilinct globular concretions (Korniger tbomrtiger EifenftetK.) 
Its nodules are fometimes hollow and enclofc detached indurated fphcrules (jEtites), 
fomctimes on being broken they exhibit vegetable imprefllons internally. It is always 
opake, and for the moft part without luftre. It gen( rally adheres to the tongue, and 
has an earthy fmell when breathed on ; is often fo foft as to foil the fingers, though fomc- 
times nearly of fufEcient hardnefs to give fire with fteel. Specific gravity from 2.67J to 
3 471. Under the blow-pipe it blackens and becomes attradtable by the magnet. To 
glafs of borax, with which it is eflfervefcent, it communicates an olive green colour. 

The Lowland, Swampy^ Marjh, or Meadow Ore ( Rajen-Eifenjlein, Moraflerz, SumpterZy 
tVeifenerz) is of a ycllowifh, blackilh, or reddifh brown colour, inclining fomctimes to 
fteel grey* It is found either loofe or (lightly coherent, or in compadted ftrata, or in 
detached nodules, which are fometimes rcniform, tuberous^ dentiform, &c. but generally 
amorphous, and often perforated. Its texture like the former earthy and more or left 
even ; internally dull ; opake ; has an earthy fmell when breathed on j foils the fingers, 
but is never of fuflkient hardnefs to give fire with fteel. Specific gravity of the indu- 
rated 2.944. Before the blowpipe it is affefted nearly in the fame manner as the Up^ 
land Ore, which yields fi-om 30 to 40 or 50 per cent, of Iron ; the Lowland only from 
30 to 40. The iron thus procured is frequently found to be cold-Jhort, owing, as the 
experiments of Scbeele have ftiewn, to the prefencc of phofphoric acid, 

Thefe ores are in a great meafure confined, the Lowland Ores more efpecially, to the 
northern, eaftern, and north- caftern parts of the globe j they are the produft of alluvial 
diftridls, and from thefe ores are fupplied, the foundries of Colebrook Dale, and moft of 
the other extenfivc iron works in this country. 

VARIETY I. OF ? ARTICULAR SHAPES. 

LXXXVII. a I. In a flatted oval nodule of an afti-grey colour, having the imprcf* 
fion of fern in die centre^ Caljbead. 

LXXXVIIL a 2. In a fmall irregular nodule of a brown colour. Bohemia. 

LXXXIX. 3 I. In fmall detached rounded nodules of different fizes and of an afti- 
grey colour. 



XC. i 2. In loofe fpherical grains, of a brown colour and poliflied furface. 
(Pea Iron Ore.) Swabia. 

XCI. b 3, 
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XCI. b 3. The fame, imbedded in reddilh ferruginous clay. Hungary. 

XCIL * 4. Of a dark chocolate brown colour, light and of a ftiining frafture. 
(Bituminous Iron Ore.) Saxony. 

XCIII. b 5. Compofed of agglutinated globules of a brownilh red colour. 

Dean Foreft. 

XCIV, r I. In large cylindrical aggregated ftalaftitest covered by yellow ochre. 

Bareutb. 

XCV. c a. In fmaller ftaladites of a reddilh brown colour, covered alfo by yellow 
ochre. NaJJau Siegen. 

XCVI. f 3. In aggregated cylindrical ftalaftites, of a dark liver brown colour, co- 
vered on the (iirfece by minutely cryftallifcd quartz. Dean Foreft. 

VARIETY II. AMORPHOUS. 

XCVII. a \. In an irregular mafs of a columnar ftrudure and dull purple colour. 
Catal. de Raab. 1 1 F. b. 1 1 . Hofcbenitz^ Bohemia. 

XCVIIL b I. In a compact irregular mais, hollow internally and indofing a loofe 
nucleus. (jEtites.) France. 

XCIX. b 2. Of a compaffc conchoidal texture, and ochry yellow colour, cellular upon 
the furface. Derbyjhire. 

C. 3 J. In a flatted irregular piece, compaft and of a liver brown cobur, the furftce 
artificially polilhed. German]. 

CI. ^4. In irregular and hollow fragments, of a laminated texture and yellow co- 
lour. Surry. 

CII. ^5. In a tabular portion, compaffc, and of a yellowilh brown colour. Sujfex. 

cm. b 6. Portion of an irregular nodule, internally of a liver brown, and externally 
of a bluifh grey colour. Cokbrook Dak. 

CIV. b 7. Another portion of the fame, having undergone calcination. 

South Walts. 

Cy. b 8. In an irregular mafs, of a dull verdigris green colour. liafy. 

CVI. i 9. 
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CVL h 9. The fame, of a lighter green colour and interfperred widi angular frag- 
ments of reddifh brown ochre (Griin-Etfenerde.) Bohemia. 

SPECIES V. SPATHOSE IRON ORE. 
Fer/fatbique, Fr. Spatbiger-Etfenjlein^ Germ. 

The colour of this ore, when newly raifcd, is light greyifh or yellowifti white ; 
but, being the refult of the union or impregnation of calcareous fpar with different 
portions of oxyde of iron and of manganefe, it pafles gradually upon expofure to air 
through different (hades of grey and yellow, to dark brown> or even iron black, and is 
often fuperficially variegated. It occurs either in ftrata, or in amorphous maflfes, or in- 
termixed with other ores, fbmetimes with impreflions, feldom of particular (hapes, but 
very frequendy cryftallifed, and for the moft part in rhomboidal parallelopepids and their 
modifications. Its furface, particularly when cryftallifed, is falooth or drufic, with more 
or Icfs of a pearly or vitreous fplcndour, and as it is of a darker or lighter colour is Icfs 
or more tranfparent. Its fra6ture foliated ; fragments rhomboidal; hardnefs fuch as to 
allow of its being pretty eafily fcratchcd by the knife; fpecific gravity from 3.67 to 3.81. 
It is foluble with flight efiervefcence in all the mineral acids, and by digeftion in folu- 
tion of ammoniac it blackens and becomes magnetic. It undergoes a fimilar change on 
expofure to heat, by the continuation of which it lofes about one third of its weight. To 
glafs of borax it communicates a dull yellow colour. The fpathofe iron ore of Ei/enerz 
in Stiria afforded Bergman Iron 3S, Lime 38, Carbonic Acid and Manganefe 24. 
In one from Sweden he found Iron 22, Manganefe 28, Carbonate of Lime 50. It con- 
flitutes entire beds at Eifenerz in Stiria, at Huttenberg in Carinthia, at Scbmalkaldcn in 
Hejfei &c. and is alfo found in different parts of Bareuib, Bobemia, Saxony, the Hartz, 
Najfau Siegen, Salzburg, Spain, the Tyrol, Hungary, &c. 

VARIETY I. CRrsrALLISED. 

CVII. a I. In large compound parallelopepids, of a pearly white colour, with do- 
decahedral cryftals of yellow iron pyrites^ on amorphous fpathofe iron ore of a light brown 
colour. Viziles, Daupbini. 

R.deL. Tom. 3, Pag. 284. 

CVIII. a 2. In numerous aggregated rhomboidal parallelopepids, of a light liver 
brown colour on the furface of an amorphous mafs of the fame. Biber, Bareuib. 

R.del^Pl./^, Fig. i. 

D d CIX. a 3. 
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CIX, a 2» The fame, intermixed with white quartz, the cryftals on the furfecc fc- 
mitranfparent. Bi^er^ Bareuib. 



ex. ^4. Of a fimilar cryftallifation and blackifh brown colour. 
The dark colour of this depends on the prefence of manganefe. 



Car'mtbia. 



CXI. a 5. In very minute variegated cryftals, on the fur&ce of an amorphous mals 
of the fame of a clove brown colour. Same place. 

CXII. b I. In numerous aggregated femitranfparcnt lenticular cryftals, of a pale yel* 
lowifh brown colour, on amorphous fpathofe iron ore intermixed with white quartz. 

Bagorrj. 

CXIIL b 2. In thinner and more irregularly aggregated lenticular cryftals of a darker 
brown colour. Bareutb. 

CXIV. b 3. In fmall lenticular cryftals of a liver brown colour, with dodecahedral 
calcareous fpar and cubic fluor. Brittany. 

VARIETY II. AMORPHOUS. 

CXV. a I. Of a foliated texture, dark brown colour and Iplendid, intermixed with 
white calcareous fpar.- NaJJau Siegen. 

CXVI. a 2. The fame, more fplendid, partly brownifh partly a(h coloured, inter- 
mixed with white quartz and yellow pyrites, Bareutb. 

CXVII. a 3. The fame, of a pale yellowifti brown colour and without admixture. 

Dat^bine. 

CXVI II. b I. Comparand of a dark reddifli brown colour, with tranfparent rhom- 
boidal and pyramidal calcareous fpar on the furface. Carirttbia. 

CXIX. b 2. The fame, covered on one fide by calcareous fpar confiifedly cryftal- 
lifed, opake and of a milk white colour, and on the other by the fame of a pearl co- 
lour. Stiria. 

CXX. b 3. CompaA and having the furface incrufted by mammillated milk-white 
indurated clay; Same place. 

CXXI. b 4. The fame, having the fuperficial clay incrufted with tranfparent pyra- 
midal quartz. Same place. 

CXXII. c I. 
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CXXII. c I. Spongy and of a dark brown colour, covered on the furfacc by yellow 
ochre. ^ Saltzbourg. 

SPECIES VI. SULPHArE OF IRON. 
Vitriol deFer, Fr. Eifen^yitrioh Germ. 

This IS feldom found free from admixture of fulphate of zinc and of copper or other 
extraneous fubftances. When pure it is of a fea-grecn colour and tranfparent, by de- 
compofition becoming more or lefs ochry. It occurs either in rhomboidal or capillary 
cryftals, ftaladlitical, efBorefcent, or in foludon. It is foluble in about fix times its 
weight of cold water, is ftyptic to the tafte, and with vegetable aftringents aflumes a black 
colour. By calcination it at firft becomes yellow and afterwards red, lofing about 40 
per cent of its weight by the diffipation of its water of cryftalli(ation. If urged by a ftill 
ftronger heat it parts alfo with its acid. A hundred parts of this fait contain Oxyde of 
Iron 28, Sulphuric Acid 26, Water 46. It moft frequently owes its origin to the de- 
compofition of iron pyrites, and is found generally in Grottos, Caverns, and Galleries of 
the Mines of Bohemia, Saxony, Hungary , Gojlar in the Hartz, &c. &c. 



t t 



VARIETY I. CRYSTALLISED, 
a. In Rhombs. 

VARIETY II. OF PJRnCULAR SHAPES. 



a. Capillary. 



VARIETY III. AMORPHOUS. 



CXXIII. a \. In a compaft mafs of a dull white colour and earthy texture. 

Hungaty. 

CXXIV. a 1. In a flatted irregular porous piece, tranflucid, and when held to the 
light of an emerald green colour. Cornwall. 

CXXV. b I. Of a pale green colour and loofc fugary texture. Gojlar. 

CXXVI. b 2. The fame, of a dull yellow colour. High Cliff, Hamppire. 



D d 2 SPECIES 
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SPECIES VII. SULPHURET OF IRON. 
Iron Pyrites, Pyritejulfurenje^ Fr. Scbwefelkies, Germ. 

A variation in the proportion of the conftituent parts, as well as in the degree of 
oxydation of its iron, produces confidcrable dlverfity in the properties and appearance of 
this ore, which is found in great abundance. Its colour is pale yellow with metallic 
luftre, or ftcel grey, fometimes inclining to brown and not unfrequently variegated. It 
occurs either in ftrata, or cxtenfive beds ; in lumps j interfperfed 5 fuperficial i or of par- 
ticular fliapes, as ftalaftitic, capillary (HaarkiesJ, &c. or as having taken the place and 
form of various animal and vegetable fubftanccs ; or cryftallifed in tetrahedrons, cubes, 
or oftohedrons, and their various modifications. It is fometimes (lightly attrafted by the 
magnet (Magneiifcber-Kies), and always of fuflicient hardnefs to give fire with fteel. Its 
fradture generally compaft and more or lefs uneven, fometimes granular, fometimes 
ftriated or fibrous (Strablkies). Specific gravity from 3,44 to 4*789$ opake. On cx- 
pofure to the atmofphere fome varieties gradually decompofe and are converted into 
fulphate of iron ; others, though they retain their form, lofe their fplendour, hardnefs 
and fpecific gravity, and become more or lefs of a liver brown colour (Per bepatique, i>- 
berkies)j while others remain unchanged, more efpecially the cubic. Before the blow- 
pipe ftioft of the varieties of this ore decrepitate, emit a ftrong fulphureous fmell and 
burn with a blue flame, leaving a brownifti oxyde which tinges borax of a dull green. 
According to the opinion of Mr. Kirwan, thofe which moft eafily vitriolizc contain iron 
in its metallic ftate, while in the others it is more or lefs oxydated. Henkel ftates the pro- 
portion of fulphur in pyrites to be between -J- and ^ its weight. This ore is fo univer- 
fally met with as to render it unneceflary to fay from whence it can be moft readily ob- 
tained. It abounds in coal mines, and frequently, as already mentioned, forms entire ftrsta. 
The globular occurs often in beds of clay or chalk, the cryftallifed and more brilliant 
generally with argillaceous fchiftus. As this ore is feldom worked for its iron, it has by 
Baron Bom, Mr. Kirwan and others, been ranked as an inflammable fubftance under the 
head of fulphur. 

VARIETY I. CRTSrALLISED. 

a. In tetrahedrons and their varieties. 

CXXVII. b I. In fmooth detached cubes and paraUelopepids of diflferent fizes, and 
of a pale brafs yellow colour. TyroL 

R. de L. PL 2, Fig. i, 2, 3, 4. 

CXXVIII. b 2. In large finooth aggregated cubes of the fame colour. Hungary. 

3 CXXIX. b 3. 
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CXXIX. i 3, The fame, imbedded in greenifli argillaceous flate. Bareutb. 

I 

CXXX. b ^ In numerous fmall and more brilliant cubes^ covering the furface of 
black flate or calp. County of Dublin. 

CXXXL b 5. In fmall detached ftriated cubes. Tyrol. 

And in larger aggregated cryflals. Cornwall. 

R.deL. PL a. Fig. ij. 

CXXXII. b 6. In large ftriated cubes of a pale brafs yellow colour, irregularly ag- 
gregated on the furface of a compafb mafs of iron pyrites. France. 

CXXXIII. b 7* In aggregated cubes of a deeper colour, truncated at their folid 
angles. Elba. 

R. de L. PL 2, Fig. 5. 

CXXXIV. b 8. In fmall loofe ftriated cubes, truncated at all their edges. Tyr$L 
R.de L. PL 2, Fig. 18. 

CXXXV. b 9. The fame, havmg their edges more deeply truncated. Same place. 
R.Je L. PL 2, Fig. 19. 

CXXX VI. * 10. In aggregated cubes flighdy truncated in all their edges and folid 
angles, of a pale yellow colour and Ibmewhat variegated ; fome of the cubes pardy 
corroded* Germoffy. 

R. de PL a. Fig. 20. 

CXXXVIL ^11. In detached dodecahedrons with pentagonal faces. Tyrol. 

R. de PL z. Fig. 27. 

CXXX VIII. b 11. In fmall brilliant dodecahedrons aggregated into an irregular 
mals, with cryft^fed galena on quartz. Ceyer. 

CXXXIX. b 13, The fame, in krger cryftals, implanted on grey opake calcareous 
ipar. Kongjberg. 

CXL. c I. In aggregated o£tohedrons flighdy truncated in all their folid angles, on 
greyifh limcftone. Batb. 

R:de L. PL 3, Fig. 4. 

CXLI. e 2. 



it.~ 
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CXLI. c 2. The fimc, in very brilliant cryftals, having, belides the truncation at the 
angles, two oppoOce edges flightly bevilled, with tranlparcnt pyramidal calcareous fpar, 
alfo on grcyifti limeftone, Batb. 

CXLII. d I. In parallelopcpids irregularly rhomboldil and aggregated into a mals. 
R. de L. Vol. 3, P. 24;. Ehrenfriedersdorf. 

CXLIII. d 2. The fame, of a pale yellow colour, in fmallcr cryftals, and more coo- 
fufcdly aggregated (Cocks-cow^ Pyrites), on galena with cubic fluor. Derlrffiire. 

CXLIV. e I. In confufedly aggregated cryftals, producing a flatted tubercular ap- 
pearance on the furface. CemwaU, 

CXLV. e 1. The fame, in more minute cryftals, appearing fpeoilar on the furftce. 

Same place. 

CXLVr. e 2- The fame, in ftill more minute iridcfcent cryftals, lining the fiiTures 
of brown argillaceous iron ore, BrittaiPf* 



VARIETY II. OF PARUCVLAR SHAPES. 

CXLVII. a I. In detached cylindrical and fpherical portions, of a brown colour and 
without fplendour. Coafi of EJfex. 

CXLYIII. a %. In fmall irregular vermiform ftalaAitcs, covered with very minute 
cryftals of pyrites of bright and variegated coIours,.on grey cellular quartz. Ltrrmie. 

CXLIX. a 3. Of a pale yellow colour and irregularly botroidal on the fur&ce, on 
brownifh opake pctrofilex. Bobema. 

CL. l> I. In delicate needle-like cryftals diverging from different centres, in a cavity 
of coarfe fchiftus lined with minutely cryftallifed quartz. JobHgeergenfiadt. 

CLI. (I. In a rounded fpherule, fmooth on the furface, and of adark brown colour. 

Sbeppey Ip, EJfex. 

CLII. c 3. In aggregated fpherules more irregular on the furface. Same place. 

CLIII. c 3. Pordon of an irregular fpherical nodule, excernally dull, internally of a 
radiated texture, and of a pale brafs yellow colour. Someplace. 

CUV. t 4. 
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CLI V. € 4* In variegated prominent tuberclesj on white quartz covered by minutely 
cryftallifed calcareous fpar. Harfz. 

CLV. c s* Ii^ a rounded portion, bearing internally the impreflion of a Comu Am* 
monis. IJle ofSheppty. 

CLVI. d I. Of a dulky hue and cellular texture, having in many of the cells fmall 
portions of dccompofing galena. Hungary. 



VARIETY III. AMORPHOUS. 

CLVII. a I. Of a fibrous texture and bright furface, the fibres long and delicate, 
running moftly parallel and clofcly compafted, Jobngeorgenjladi. 

CLVIII. a 2. Of a clofe ftriated texture. Cornwall. 

CLIX. b }. Of a fcaly or granular texture, forming a coating on pyramidal calca- 
reous fpar, and retaining the imprcflions of it on the furface. Deriyjhire. 

r. Compaft. 

CLX. d u In an irregular decompofing mafs. 



VARIETY IV. PASSING INTO HEPATIC IRON ORE. 



VARIETY I. CRTSTALLISED. 

a. In tetrahedrons and their modifications. 

CLXL b I. In fmooth detached cubes and parallclopepids of difierent fizes. 
R. de L. PI. a. Fig. i, 2, j, 4. Harfz. 

CLXII. t 2. In loofe ftoated cubes, one fimple and entire, the others in maccles. 

Same place. 

CLXIII. t 3. In dodecahedrons with pentagonal faces, aggregated into a fpherical 
cluftcr. Daltnatia. 

CLXIV. b 4. In loofe fpherical clutters ochry on the furface, compofcd of fmall ag- 
gregated cubes varioufly truncated, fome o^tohedral. IJle of Sbeppey. 

CLXV. b 5. 
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CLXV, ^ 5* In fmall fmooth rhombic cryftalsi fome enrirej fome truncated ob« 
liqucty at their edges. DabmUia. 

c. In oftohedrons. 

CLXVL d I. In rhomboidal parallelopepids prefcnting cuneiform edges, implanted 
on an aggregated mafs of the fame. 'Derhyftnre. 

e. Indeterminate. 



VARIETY 11. OF PARTICULAR SHAPES. 

CLXVII. a I. Forming a conical (lala^tite, rough and ochry on the furface. 

CLXVIII. a 2. Confufedly aggregated, and forming an irregular clufter, on the 
furface of a cylindrical piece of hepatic iron ore. Derbyflnrs. 

CLXIX. a 3. In numerous fine diverging fafciculi, forming an irregular ochry bruih- 
like furface, on black iron ore. Lorraine. 

CLXX. a 4. Pordon of a nodule of a blackilh brown colour, having a rough 
furface, and enclofing black indurated bitumen. 



CLXXI. tf 5. In a fmall irregular mafs of a brownifh black colour, botryoidal and 
ihining on the furface. Hmgmj. 

CLXXII. a 6. In an irregular bulbous nodule of a liver brown colour. 

VARIETY III. AMORPHOUS. 

CLXXIII. a I. Forming a compafl: vein in red jafper. 

CLXXIV. a 2. In fmall loofe irregular fragments* Eikfi/hck. 



GENUS VIII. tIN. 
Stannum. Etain, Fr. Ziwtf Germ. 

Is a metal of a filvery white colour and of confiderable luflre; foft, malleable 
flighdy fonorous, and of but litde tenacity, a wire q£ tV of an inch in diameter being 
only capable of fuflaining a weight of 494- pounds. It is the lighteft of the metallic bo- 
dies, its fpecific gravity being litde more than feven dmes that of water, viz. from 

7-063 
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7.063 to 7-33 1 • Between the teeth> or in the ad: of bending or breaking, it occadons a 
peculiar crackling, and on being rubbed or heated has an ungrateful fmell and tafte* 
On being expofed to air or moifture it becomes fuperficially dull, but fufFcrs no further 
alteration. It melts at 410 Farenb. If expofed to the combined adlion of heat and air 
it is readily converted into a greyifh or whitifh oxyde, which added to glafs communi- 
cates to it an opaline opacity and colour. Common Enamel. In Its metallic ftate it deto- 
nates rapidly with nitre. It decompofes all the mineral acids, but diflblves mod readily 
in the oxy-muriatic or in aqua regia, the folutions in which are remarkable for giving a 
bright fcarlet colour to the infufion of cochineal. When united to oxy-muriatic acid in 
the dry way, it produces a colourlefs liquor, ftrongly difpofed to aflume the gafleous 
form on expofure to the air, Smoaking Liquor o/Lilfavius. By fufion It combines with the 
other metals in all proportions, diminifliing remarkably the malleability of gold, filver, and 
copper, more efpccially that of gold, which is rendered fragile even by expofure to its 
fumes. United with a fmall proportion of iron it becomes harder, more fonorous, and of 
greater fplendour. By Ample trituration it amalgamates with quickfilver. It may by 
; fufion be combined alfo both with fulphur and phofphorus -, with the former producing a 
dark ftriated compound, which fublimed in clofe veflels becomes of a beautiful goldea 
colour and fpongy texture, Aurum Mujivum. 

The chief ul'es of this metal are, in the comppfidon of folder, pewter, bell-metal, and 
of printers types, in the conftrudion of mirrors, in tinning, enamelling, and in medicine; 
Whether tin has yet been met with in its native ftate, is very doubtful. Its ores are^ 

SPECIES I. NATIVE OXYDE. 
Spathoje Tin Ore. Etain vitreux, Fn Zinnftein^ Gernr. 

This, though comparatively a rare ore, may be confidered as almoft exclufively that 
from which tin has hitherto been procured. It occurs either in beds or veins (Zjinn^ 
ftein)^ interfperfed (ZwiUerJ, or in loofe grains (TJnnfand^ SeifenzinnJ, or in detached 
irregular portions, or cryftalUfed CZinnffpaupen)^ and then generally in obtufe tetrahedrai 
pyramids with or without intermediate prifms, or in dodecahedrons with rhombic faces,, 
and their modifications. Its colour, different fliades of black, brown, yellow, or grey ; as 
brownifh black, clove or nut brown, wine, or If^beQa yellow, fmoke grey, &c. and fomc- 
times blood red ; but this probably from decompofition. Its cryftals are generally fmooth,. 
fometimcs ftriated, have more or lefs of a glafly hiftre, and are more or Icfs tranfpa- 
rent in proportion to the lightncfs of their cobur ;. they are fbmetimes of confiderable fize, 
ieldom diftin6t, on the contrary generally implicated in each other, or in maccles. The 
frafture of this ore is fine grained and uneven, inclining to the conchoidal or foliated i it is 
of fufHcient hardnefs to give fire with fteeli brittle; fpedfic gravity from 6.3 to 6.989. 

E e It 
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It is dlfEciiltly foliible in the acids. Under the blow-pipe it decrepitates, lofcs itsco1our» 
and on charcoal is in part reduced. By fimple torrefaftion it is converted into a grcyifh 
oxyde, which gives a white tinge to glafs of borax. It is met with mod frequently in 
the veins of primitive mountains, more efpecially of thofe of granite, gneifs and mica- 
ceous fchiftus 5 frequently alfo as collefted in ftrata of fubaqucous formation. -Its more 
common aflbciates are quartz, mica, lithomarga, fteatite, fluor, clay, chlorite, pyrites, 
wolfram, blende, &c. It has as yet been principally procured from the mines of Malacca^ 
Bancay and Siamy and thofe of Bohemia ^ Saxony ^ and Cornwall. 

The wood tin of Cornwall (Etatn mamelon>,e ou en Stala^liteSy Etain limoneux. Bom. 
Korni/ches ZinnerZy Germ.) may from its compofition be confidered as a variety of the 
foregoing, though different in feveral of its characters. It is always found in fmall frag- 
ments more or lefs rounded. Its colour light or dark brown, inclining to the yellowifh 
grey or Ifabella yellow, and having frequendy in the fame piece tranfverfc parallel 
ftripes incurvated and of different (hades. Externally it is (bmewhat rough and of but little 
fplendour, internally filky. Its texture delicately fibrous, the fibres generally diverging 
and fafciculated ; fpecific gravity from 5.8 to 6.45. Under the blow-pipe it becomes 
brownifh red, and at length decrepiutes, but can neither be melted per/e, nor with glaft 
of borax. It has hitherto only been met with at St. Columi, St. Dennis, and St. Rocb in 
Cornwall. By KlaprotVs analyfis it contains. Tin 63.3, with a litde Iron and Arfenic; the 
common native oxyde, according to Boniy contains no Arfenic, and by Kirwan is dated 
toconfift of Oxyde of Tin 80, the remainder Oxyde of Iron. 

VARIETY I. CRrSTALLISED. 
I. Pure tin, artificially cryftallifcd on the furface. 

U. a I. In loofe, dark brown and (hining tetrahedral prifms terminated by tetrahedral 
pyramids, fome perfeft, others varioufly truncated. Cornwall. 

R. de L. PL 3, Fig. 26, 27, 28, 29. 

III. ^» 2. In more minute and lighter coloured cryftals, on light brown fcaly (pa- 
thofe tin ore intermixed with quartz. Same place. 

IV. a 3. In long fhining, tetrahedral prifms with the edges of the correfponding py- 
ramid (lightly truncated, implanted on the furface of grey limeftone, intermixed with green 
chlorite, cryftallifcd quartz, and purple fluor. Same place. 

Y. t \. In regular dodecahedrons with rhombic faces, of a brownifh black colour 
and (hining furflice, implanted on compaft tin ore of the fame colour. Bohemia. 

R. Je L. PI. 4, Fig. 1 06. 

VI. b 2. 
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VI. h 2. The fame, of a dark olive green colour, numeroufly inWrlpcrfed through 
white calcareous fpar, on brown fpathofe tin ore. Bohemia. 

VII. ^ 3. The fame, in more numerous cryftals, of a blackifli brown colour and 
ftriated on their furfaces. jiUenberz. 

In thefe two laft the proportion of iron is fo confidcrable as to render them attradiblc 
by the magnet even before torrefaftion. 

VIII. b 4. The fame, truncated at their edges, intermixed with yellow copper ore 
and calcareous fpar, on amorphous brown fpathofe tin ore. Lawer Hungary. 

IX. b 5. The lame, alfo truncated at all their edges and variegated internally. 

Tranfyhania. 

The proportion of iron contained in the foregoing (Nos. 5, 6, 7, 8, and 9), and 
the peculiarities of their form, lead juftly to the fufpicion that they approach to the na- 
ture of Garnet. 

X. b 6. In large lengthened hexhedral prifhis terminated by trihedral pyramids hav- 
ing rhombic feces, femitranrparcnt at their edges and adhering laterally. Bohemia. 

R.deL.PI. 4, Fig. 38. 

XI. ^ ". In regular dodecahedrons, implanted with cryftallifed quartz on red argilla- 
ceous II Oil ore. jBtenberg. 

XIT. 3 8. In black fjlendid dodecahedrons or double hexhedral pyranuds, with cunei- 
form fnpimits, implanted diagonally and aggregated on compaft brown tin ore. 

R de L. PL 6, Fig. 7. Cornwall. 

XIII. b 9. The fame, in larger and lighter coloured cryftals implanted on purple 
fluor. ^ Bohemia. 

XIV. 3 10. The fame, more irregularly aggregated, with cryftallifcd quartz and white 
mica. Sch/akkenwaUe, Bohemia. 

XV. b 1 1. The fame, in ftill larger and more clofely aggregated cryftals, of a dark 
brown colour, ftriated and (hining on the furface, on quartz with ferruginous clay. Bohemia. 

XVI. b I a. Fragment of a dodecahedron, of a liver colour, truncated at one of its 
angles. Cornwall. 

XVIL b 13. In very large maccles or compounded dodecahedrons with refledted 

£ e 2 anglei^ 



angles^ truncated alfo at one of the angles^ of a black coloufj fmooch and fplendkl on the 
furface. Bobimia. 

XVIII. ^14. In foialler cryftals^ forming a clufter, adhering to the bafe of a cryftal 
of white quartz. Cornwall. 

XIX. b 15. In large aggregated dodecahedrons having the edges of the prifm trun- 
cated, on indurated talc intermixed with quartz. Bohemia. 

R.deL. PI. 3, Fig. ay. 

XX. b iS. In very confiifedly aggregated dodecahedrons with the edges of the pyra* 
mid truncated, implanted on the furface of a large fragment of cryftallifed quartz. 

Same place. 

XXL b 17. The fame> in fmaller, lefs fplendid, and more numerous cryftak, on the 
furface of gneils. Samepkue. 

XXII. ^ 1 8. In dodecahedrons having the edges of both pyramids and prifins trun- 
cated, with white quartz, forming a vein the fides of which are argillaceous. Saxony. 

R.de L. PI. 3, Fig. a8. 

XXIII. 319. The &me, of a dark brown colour, incnifted with yellowifli talc. 

Bobentia. 

XXIV. b ao. The fame, in more minute cryftals, on compaft tin ore, alfo incnifted 
with yellowifh talc. Someplace. 

.XXV. b 11. The fame, in dull white talc, intermbted with white cryilaUifed quartz. 

Same place. 

XXVI. b 21. The fame, in fmaller and more numerous cryftals, on compaft fpathoie 
tin ore. Same place. 

XXVII. b 23. The fame, with cryftallifed quartz, purple fluor, and whitifh talc. 

Ebren/rieder/doff. 

XXVIII. c 1. In compounded cryftals, of a dark brown coIoUr and ihbing furftccf 
implanted on greenifli indurated day. Akenberg. 

XXIX. c 2. In indeterminate cryftals with greenifti white indurated fteadte, on a 
plate of gneils. Bohemia. 

XXX. c J. 
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XXX. € 3. In aggregated indeterminate roaoclesi with yellow copper ore» quartz, 
fluor, and red ochre. Bohemia. 

XXXL c 4. The fame, of a brownifh red colour and femitran(parent. 

Ebrenfriederfdorf. 

XXXII. r 5. The fame, of a lighter colour, forming a vein the fides of which arc 
covered by green indurated talc. Same place. 

XXXII L cS. In fcmitranfparent indeterminate cryftals, ftriated on the furfacc and 
of a white colour, with brown fpathofe tin ore on gneifs. Same place. 

The ftriated texture and cpnHguration of the cryftals in this fpecimcn diftinguiih them 
fufiiciendy from Ttungften. 



XXXIV. c 7. In fmall prifmatic cryftals on cellular quartz. 
(NeedU Tin.) 



Cermvatt. 



XXXV. c 8. In very minute prifms, tranfparent and of a brownifh colour, on grey 
cryftallifed quartz. Same place. 

XXXVL eg. In an aggregated mais, compoied of polyhedral cryftals of a brown 
colour, brown radiated fliorl, and white cryftallifed quartz. Same place. 

XXXVII. c 10. In fmall polyhedrons of a dark brown colour, intermixed with 
brown fliorl, quartz, and yellowifli talc. Bohemia. 

XXXVIII. c II. In polyhedral cryftals of a dark brown colour, with cryft:alUfed 
mica, in ferruginous cryfl^ifed quartz. ZimwaU, Bohemia. ' 

XXXIX. c 12. In detached fragments of large polyhedral cryftals, femitranfparent, 
and of a light reddifti yellow colour. f/Zg^ 7w Ore. J Bohemia. 



XL. c 13. The fame, of a darker colour and Ids tranfparent. 

XLI. ^.14. A variety of the iame. 

XUI. r 15. In brown polyhedral cryftals in talciferous argiUitc. 



Same place. 
Cornwall. 
Bohemia. 



VARIETY II. AMORPHOUS. 

XLIII. a I. In loofe fragments, chiefly of a light liver brown colour and radiated 
texture, fome of the pieces anguhr, others rounded. (Wood Tin.) Someplace. 

6 XUV. a 2. 
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XLIV. a 2. In larger and more rounded pieces. Satneflaee. 

XLV. i I. In an irregukr mafs of an iron grey colour and granular texturc> 
ftrongly attrafted by the magnet. Jobngeorgenftadt. 

XLVL b 2. In fmall fpecks, of a pale liver-brown colour, interfperfed through grey 
granite. Cornwall. 

XLVII. c I. Of a folid texture and brownifli grey colour, with fmall veins of white 
quartz. Bohemia. 

XLVIII. c 2. Of a light brown colour, femitranfparent and of a vitreous frafture^ 
fpecular on the furface. Same place. 

XLIX. c 3. Of a brownifli black colour, compadt and very ponderous, with a fmall 
fragment of white quartz. Same place. 

L. </ i« In large detached nodules. (Sboad Tin.) Cornwall. 

LL e I. hi large loofe angular grains of a dark colour. Same place. 

111. e a. In more rounded grains, moftly of a light brown colour and femitranfpa- 
rent. Sameplace. 

LI II. ^ 3. In a loofe fandy form, of a clove brown colour. Same place. 

(Stream Tin. J 

LIV. ^4. The fame, of a darker colour, and intermixed with particles of nadvc 
gold. Same place.. • 

LV. e s* The fame, intermixed with grains of white quartz. Junkelowylfle of- Banco. 

SPECIES II. SULPHURET OP TIN. 
Bell-metal Ore. Efain Sulpbure, Fr. Zinnkies, Germ. 

The colour of this ore, as dcfcribed by M. Klaptofb, is bluifh white, approaching to 
fteel grey, and rcfcmbling that of Grey Copper -» in mod fpecimens however the grey is 
found to incline more or lefs to brafs or bronze yellow. Its luftre is metallic ; form 
amorphous j frafture uneven, of a coarfe or fine grain, inclining to the conchoidal or im- 
perfedlly foliated. It is brittle and feparatcs into ftiarp-edged indeterminately angular 
fragments ; of moderate hardnefs, fcratching eafily with the knife : fpecific gravity 4.35. 
Under the blow- pipe it fufcs readily into a black globule, tinging the charcoal at the 
fame time of a bluifh colour, and emitting a fulphureous fmoke with a flight impreg- 
nation 
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nation of arienic ; by a more gen^c and continued heat it is converted into a reddifh 
oxyde. On digeftion in aqua regia its metallic part is almofl: wholly dKTolved^ and its 
fulphur rifes to the furface. 

According to what Mr. Klaprolb confiders as his mod accurate analyfis of this ore, it 
confifts of Sulphur 25, Tin 34, Copper ;i6; Iron 3, Earthy matter 2, It has as yet 
been found only in Cornwall^ where it was difcovercd fome years fince by the late Mr. 
Rafpe^ at Huel Rock in the parifli of St. jlgnes, in a vein nine feet wide and twenty yards 
from the furface. 

VARIETY I. AMORPHOUS. 

a. Fibrous. 

LVI. hi. Of a pale brajls yellow colour and compaft texture. 

Huel Rock, Cornwall. 



ORDER II. FRAGILE. 

GENUS IX. BISMUTH. 

Wifmuthum. Bifmutby Fr. PHfrnutbum, Germ. 

Pure regulus of bifmuth is of a friver white colour with an admixture of yellowilh red, 
becoming in a flight degree iridefcent on expofure to air. Its luftre and hardneis nearly 
the fame with thofe of tin and lead ; texture foliated j britde, though with a flight de- 
gree of malleability j fpecific gravity according to 5f^» 9.822. Next to tin it is the 
moft fufible of the metallic bodies, melting at 460 of Farenb. By increafe of heat in 
clofe veflcls it fublimes without alteration, and in cooling cryftalliles into cubes ; but in 
the open fire it inflames, . and is eafily converted into a yellowifli vitrifiable oxyde. 
Though neither foluble in the fulphuric nor muriatic acid without the afllftanceof heat, 
it diflfolves readily both in the nitric and oxy-muriatic, and with the former furniflies a 
fait which detonates on being fuddenly heated, and which on the addition of water yields 
a copious white precipitate (Magtftery of Bifnmlb, Spanijb tVhite). With the exception 
of arfenic, cobalt, and zinc, it combines with all the other metallic bodies, renders them 
paler and more brittle, and, plarina, gold and filver excepted, more fufceptible of oxyda- 
tion ; fome it alfo renders more fufible. In moderate quantity it fcarcely diminifhes the 
fluidity of quickfilver, with which it readily amalgamates ; it alfo promotes its dilpofition 
to union both with lead and tin. Its principal ufes are, in the compofidon of pewter^ 

foft 
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foft foldery and printers types ; in the conftruftion of mirrors^ aflaying, painting, and 
imitation of lilven Its ores are^ 



SPECIES I. NAriVE BISMUrH. 
Bifmutb niarfj Fr. Gediegm-Wifmuth^ Germ. 

The properties of this are analogous to thofe of the regulus ; its colour being reddiih 
white, luftre metallic, frafture foliated, fpecific gravity from 9.022 to 957. It is feldom. 
found in veins ; moft commonly interfperfed, and then either in fmall grains or fcales, or 
in laminae, often producing cellular, reticular, penniform ( Federwtfmutb ) , or dendridc 
appearances ; and fomedmes, though rarely, cryftallifed in equilateral triangular or qua- 
drangular plates. It is generally aflbciated with the grey and white ores of cobalt, with 
kupfemickel, iron pyrites and blende, in a matrix of quartz^ homftone, jafper, or of 
calcareous, pearl, and ponderous fpars. It occurs principally in the mines o{ Biier, Bobe^ 
mia, Saxony, Swabia, Sweden, I'ranfyhania, and the Teme/war. 

VARIETY I. CRrsrALLISED. 

ff 

I. Pure bifmuth artificially cryftallifed. 

II. a I. In thin rhomboidal laminae, of a dull fiber white colour, on compaft na- 
tive bifmuth, with pale green oxyde of nickel cfBorcfcent on the inferior furface. 

y$acbmifibal. 

III. i I. Pardy granulated, pardy in broad ftriated laminae^ of a brighter colour> 
producing a penniform appearance, in reddifh white calcareous fpar. Scbneeberg. 

VARIETY II. OF PARTICULAR SHAPES. 

IV. a I. Of a fine laminated texture and tarniflied filvcr white colour, forming nu- 
merous dendritic ramifications through the fubftance of browntfli red jai^r. 

Scbneeberg. 



V. a 2. The lame, cut and poli(hed. 



Jobngetn-genftadt. 



VI. tf 3. The fame, of a greyer colour, in femitranfparent petrofilex, alfo cut and 
polilhed. Scbneeberg. 

VII. A 4. 
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VII • tf 4« Forming ramifaftions in reddUh white ponderous fpar^ polifhed on one 
fide. Fiirftetthirg. 

h. Pcnniform, Vide No. III. 

VARIETY III. AMORPHOUS. 

VIII. a I. Of a tarnilhcd filvcry white colour and laminated texture, in reddilh pe- 
trofUex. Altenberg. 

IX. a a. The fame, very compact, ponderous and without matrix. Joachnnfibal. 

X. a 3. In fmall folia, fbmewhat variegated in their colour, intermixed with baro* 
fdcnite, white quartz, and fmall cubic cryfl^s of grey cobalt ore. Scbneebcrg. 

XL a 4. In folia fb fine as to have the appearance of coarfe grains, and fbmewhat 
cellular, from the folia not being clofely compacted i of a brown colour on the fur&cCj 
in fome places inclining to purple. Fiirftef^crg. 

XII. ^ I. In fine grsuns diflcminated through yellowifh ponderous fpar« 

Same place. 

XIII. b 2. In a mafs compofed of fine grains^ irideicent on the furface. Bohemia. 

XIV. b J. The fame^ of a compad granular texture, angular and variegated in its 
fradure, intermbced with reddifh petrofilex* Scbneeberg. 

XV. b 4. The fame, forming a rich vein, m a matrix of grey quartz. 

Jobngeorgenftadt. 

XVI. b 5« The fame, with yellowifh green oxyde of nickel, efflorefcent on the fur<* 
face. Scbneeberg.r 

XVII. b 6. The fame, covered by peach bloom cobured oxyde of cobalt. 

Same place. 

SPECIES IL NATIVE OXTDE OF BISMUTH 

Oxide de Bifmutb^ Fr. Wifmutbokkery Germ.. 



1'^. 



This occurs either in the form of powder, or more or lefs concreted, of a flraw or 
greenifh yellow, or greyifh colour; often covering the fur&ce of^or interfperfed through 
other ores. It is nearly without Iplendouri when indurated has an earthy fraAure ; is 

F f friable. 
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fHtbte, itndit e^ corvTuJerable weight. On charcoal k is eafily reduced by the blov-{)ipe« 
It fSifoluble' in the nitric acid without efFervefcence. In the few fpecimcns hitherto met 
with, it has been found generally accompanied with native bifmuth, and often with different 
ores of cobalt, quartz, pcarlfpar, argillaceous fchiftus, and indurated clay. The mines 
which have produced it in tlie greateft abundance are thofe of Jobngeorgenjladt^ Joacbimf^ 
ibid, and the Black Fortfi^ and more efpecially of Schneeberg in Saxony. 



VARIETY L AMORPHOUS. 

XVni. a I. Of a ycllowifti a(h-colour, on the fiirfece oC and intermixed with granu- 
latfd n^&v^ bifmuthy with grey indurated clay. Jobngeorgenjladtm 

XIX. a 1. Of a lemon yellow colour, on the fur&ce of ferruginous indurated day, 
intef mbcod with laminated native (Uv'er. Same place. 

b. Friable. 

XX. c I. Of a pale yeUow colour and powdery form. Same place. 

XXI. ^' K« Of an ochre yellow colour and indurated, on greyifb ferruginous quartz* 

Same place* 

XXII. di. Of a p^le yellow colour, indurated and intermixed with arfeniate of co- 
' bait and tabular barofelenite. Same place. 



XXIII. d 3. The fame, of a darker colour. 



Someplace. 



XXIV. ^4. Of a liver brown colour, with oxyde of nickel and grey blende. 

Zelkrfeld^ Hartz. 

SPECIES III. SULPHURET OF BTSMUT^^^ 

Bifmuth Julphuriy Fr. fVtfmutbglanz, Germ. 

This, which is alfo a rare ore, is of a pale leaden grey colour and generally fuperficially 
variegated wish* yellow, red, or purple* It is fiiund in lumps, or coarfdy* innerfperfed, 
and fometimes in acicqlof aggpeg^l^ed prifsoatic qryiUU. Its luftre metallic \ fraAure fo- 
liated ; fragments angular j fpecific gravity from 6.13 to 6.467. It is brittle ; cuts eafily 
with the knife j (lightly ftains the fingers. Before the blow-pipe it melts eafily, and by 
continuance of the heat is gradually diffipated in the form of a fulphureous mctslHc ya.<» 
pour» It contains according to Sage 60 per cent, of Bifmuth, the remabder Sulphur and 

Iron. 
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Iron. The nitric and oxymuriatic adds aft readily on its metallic part to the exclofioa 
of its fulphur. The common aflbciates of this ore are native bifmuth, fpathofe iron ore, 
mifpikel, copper pyrites, native oxyde of tin, quartz, fluor fpar, and wacke ; and the 
mines principally producing it are thofc of Jombmflbaiy ' JolmgnrgtPffindt^ Scbwarzenberg^ 
Jltenberi^ and Riddarhyttan in fyejinnmland. 



^ TARIETT I. AMORPHOVS. 

XXV. a I. Of a greyifh colour^ partly ftriated^ par^ grtnahr, mterrmseed msk 
jiative bifmuth. Jtfbngufi^genjisdl. 

XXVI. a 2. The fame, with a large proportion of native bifmuth. Tlungary. 

XXVII. b I. Of a dark fteel grey colour, partly granulated and partly of a fcaljr 
texture. jyurtemberg. 

XXVIII. b 2. Of a laminated texture with native bifmuth, in reddifli petrofilcx. 

^4lmibetf. 

GENUS II. NICKEL. 
Niccolum. Nickel^ Fr. Nikkd^ Gecm# 

The properties of this metal are the lefs ealily affignable that it has not hitherto been 
procured in a (late of perfeft refinement. When of the ordinary degree of purity its 
colour is greyifh white, inclining to copper red ; luftre the fame as that of die other fcmi- 
metals » frafture compaft and more or lefs uneven ; nearly of fuffident hardnels to give 
fire with ftceL Its fpecific gravity, according to the manner of its previous fufion, from 
7.087 to 9.333. It poflcflTcs the property of being attrafted by the magnet ii> common 
with iron, like which it is only capable of being melted m the higher degrees of heat. 
Under ignition in the open fire it is flowly converted into a brownifh xn grtenifh oxydc, 
which communicates a hyacinth colour to gkfs of borax and to foda, a honey yellow to 
microcofmic fait, and a blue to pot-afh. All the fblutions of nickel are of )i grem co- 
lour, that in the nitric acid, in which it diflbhres moft readfly, affords rhombic cryftalsby 
evaporation and cooling, and a bluifh precipitate on the addition of ammoniac, it dc* 
tonates, like moft of the other metals, with nitre, and may be united by fufion with fill- 
phur, arfenic, and cobalt. The ufes of this metallic fiibftancc are as yet unknown.. Its 
ores are> 



Ff2 SPECIES 
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SPECIES I. NAriVE NICKEL. 
Nickel martial, Oxide de Nickel, Fr. Mkkelokker, Germ. 

As mentioned by Baron Bom, occurs in rhomboidal tablets accumulated on each other, 
of a foliated texture, and britde; in its frefli fraflure of a pale yellow colour, which on 
expofure to the air changes to a blackilh grey. Under the blow-pipe it difcovers no 
traces either of arfcnic or fulphur, and is faid to confift folely of Nickel and Iron. It 
was a few years fince difcovered at Joacbimjibal in Bohemia, accompanied with red filver 
ore in an argillaceous fchiftus, and appears to be analogous to that of -a dark red co- 
lour mentioned by Rinman, from Biber in Heje. Vide KirwatCs Elem. Mineral 17J84, 
Pag. 342, 



VARIETY I. CRTSrALLISED. 



I. Pure regulus of nickel. 
c. In rhomboidal tables. 



VARIETY II. AMORPHOUS. 



ef. Foliated. 



SPECIES II. NATIVE OXTDE OF NICKEL. 

Oxide de Nickel, Fr. Nikkelokker, Germ. 

The colour of this is analogous to that of the artificial oxyde, viz. apple or grafs green, 
or grcenilh white. Like the native oxyde of bifmuth, it generally occurs either in a 
powdery form, or of different degrees of induration, fuperficial, in lumps, or interfperfed ; 
fometimes, according to Kirwan, in minute acicular cryftals. I'he indurated is of an 
earthy texture with little luftre, but of confiderablc weight 5 it feels meagre, and has an 
earthy fmell when breathed on. By the blow-pipe it is infufible ferfe, but communicates 
a yellowilh red tinge to glafs of borax. It is fometimes found to be partially folublc in wa- 
ter, from the accidental prefence of the fulphuric acid : its folutions in this and the other 
acids (in which it diflblves flowly) are of a green colour and have the other properties 
of thofe of its artificial oxyde. In moft inftances it appears to refult from the decom^ 
pofidon of kupfernickel, with which it is conftandy afibciated ; and is met with not un- 

7 frequendy 
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frequently in the mines of Sax(my^ the Harfz, Hefe, Swedin^ and the Bogyabknjly Moun- 
tains in Siberia. 



VARIETY I. AMORPHOUS. 

II. a I. Of an earthy texture, and apple-green colour, intermixed with brownilh de- 
compofing kupfernickcl, having minutely cryftallifcd white calcareous fpar on the fur* 
face. Andreajberg^ Hartz. 

III. a 1. The fame, of a paler colour, with kupfernickcl lefs decompofed, and more 
compaA and ponderous* Same place. 

IV. tf 3. In an indurated irregular mafs, of a very pale green colour. Saalfeld. 

V. ^ 4« In loofe portions, of a pale green colour. Hart%. 

VI. a ^. Of a pale green colour, with calcareous fpar, on grey cobalt ore. 

Same place» 

b. Pulverulent, 

SPECIES III. KUPFERNICKEL. 
Nickel metaltique^ Born. Kup/emikkel, Germ. 

Is either of a light or deep copper red colour, fomctimes inclining to white, yellow, or 
grey. It is found in lumps or difleminated, feldom reticular or arborefcent $ its luftre 
metallic ; its frafture fine grained, compadt and more or lefs uneven, approaching fome-. 
times to the conchoidal. It is difficultly fcratched with the knife, and is britde. Its fpe-i 
cific gravity from 6.608 to 6.648, Brifon, and according to Gellert 7.56. Under the 
blow-pipe it exhales both an arfenical and fulphureous fmoke, and melts into a globule, 
which lofes its luftre on expofure to the air. By calcination it is converted into a green 
oxyde, fimilar in its properties to the foregoing. It is fbluble both in the nitric acid and 
aqua regia, and imparts to both its charafteriftic green colour. By Bergman ^nd ttioft 
other authors it is confideredas re ful ting from the union of different proportions of Nickel 
with Iron, Arfenic, Cobalt, and Sulphur. It occurs as well in primitive as in alluvial 
mountains, accompanied generally with grey and white cobalt, and often with rich filver 
ores, in a matrix of ponderous calcareous or pearl fpar or quartz, in the mines of Bobe^ 
miay Saxonyy Sweden, Swabia, Stiria^ Tburingia, the Harfz, Hejfe, Spain, France, and 
England. 

VARIETY 



t asa } 



VARIETY L OF PAR'TICULAR SHAPES. 

VII. ^ I. In very minute ramifications, of « high copper red colour, on grey 
cobalt ore with green calx of nickel. Harlz. 

VIII. tf 2. In aggregated tubercles^ of a pale copper colour in their fradkure, and 
covered on the furfece by an efflorefcence of pale green oxyde of nickel, with cubic vi- 
treous (liver ore, rhomboldal pearl fpar» and traniparent lenticular calcareous fpar ; on 
^rrugtnous quartz. Freyhrg. 

IX. a J. The fame, having a knitted appearance on one part of the furfacc. 

Someplace^ 

X. tf 4* Of a pale copper cole«w, ratnifyiiig rfaoogh wKte pondtrrous fpan, one iiir- 
face polifhed. Saxony. 



XL a 5. The iame> in reddifh petrofilex» 



Scbneeberg^ 



VARIETY IL AMORPHOUS. 

XII. 4 I. Of 3 gramJtar textope, with green 4»yde <»f nk^el, interfperfed through 
white calcareous fpar, covered oa the fur&ce by minutely cryilallifed yellow copper py- 
rites. Cmmwall. 

XIII. ^ I. Of a compad texture and pafe e(^)per colour^ kitermhedt with white 
ponderous ipar, and partially covered by green oxyde cfmckeL Biber^ Heffi. 

XIV. i 2. More compaft and of a finer grain, intermixed with a finall propordoa 
of grey ore of cobalt and white calcareous fpar» cut and pcdifhed on twso fides. 

Satmplace^ 

XV. h 3. Of a palecoppcr cobur, -with ciyftadiifed grey cobalt ore and white quartz; 

Scbneeberg. 

XVI. i 4. Of the &me colour and very folid, widi ininutcly cryfiafliied red filver 
ore on the lurface. Fr^berg. * 

XVII. b 5. Of ihefame colour, in white calcarcoifi ipar, intermixed with grey ir^ 
duratcd clay. Harr%^ 

XVIIL b 6. 
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XVIII. if 6. In a very irregular mafs, with green (wycte of nickel on the furfece. 

Saxony. 

XIX. i y. In a rounded compaft nodule, of a pale copper colour. 

^ Si. Mof'ie awe Mines. 

XX. b Z, Portion of a larger nodule, with cryftallifed iron pyrites. Same place. 



SPECIES IV. ARSENIArE OF NICKEL. 

Lately difcovcred at Regenfdorf by Gmelin, who dcfcribes it as occurring in amorphous 
mafles of a pale grey colour intermixed with pale green, without luftrc or tranfpar ency ; 
its frafture compaft and partly earthy, partly Iplintery j not very eafily fcratched with the 
knife ; giving a white ftreak j of difficult frangibility ; adhering (lightly to the tongue, and 
giving an earthy fmell when breathed on. It is foluble in the nitric and muriatic acids 
by the afliftance of a ftrong heat, and affords green folutions which contain no copper^ 
though they are changed to blue by the addition of ammoniac. Gmelin h^ found it to 
contain. Nickel in uniqn with the Acid of Arfenic, fome traces of Cobalt, a fmall pro- 
portion of Aluminc, and fometimes of Barofcienite, with which in its naturd (late it is 
often intermixed. 



VARIETY I. AMORPHOUS. 



a. Compaft. 



GENUS III. ARSENIC. 
Arjentcum. Arfenic^ Fr. Arfenik^ Germ. 

This in its pure reguline ftate is of a bluilh white colour, with metallic Iplendour, and of 
a foliated or fcaly texture. By expofure to the air it becomes dullilh yellow, and at 
length grcyilh black and pulverulent on the fur face. It yields pretty readily to the knife, 
and is very brittle; its fpecific gravity 8.31. In clofc veflfels it fublimes without altera- 
tion at 3.56 Farenb. but if expofed to air it burns with an alliaceous fmell and blue 
flame, and is converted into a white oxyde (Common ArJ^nic)^ which is itfclf alio capa* 
ble of being volatilifed. It is not eafily aded on by acids ; the oxymuriatic diflTolves it 
mod readily ; the others, more efpecially the muriatic, require the affiftance of heat. By 
boiling it may be combined with unftuous oils, and, by fufion, with fiilphur aAd with 
fnoft of the metals : thofe which are dudile it renders brittle^ fome it renders more fufible, 

I aa 
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as platina, others lefs, as tin ; to the red and yellow metals it imparts a filvcry whitenefi, 
therefore, principally employed in the compofition of certain metallic mixtures, as in the 
manufacture of fhot and certain kinds of printers types. In the ftate of oxyde it is 
like wife employed in glafs making, dying, the preparation of Scheele's green pigment, 
and in medicine. The ores of arfenic are. 



SPECIES I. NJTIf^E JRSENIC. 
Scberben Cobalt. Arfenic teftaciy Born. Gedtegm-Arfenick^ Germ. 

The colour of this, when recendy broken, is a light bluifh grey intermediate be- 
tween tin white and lead grey, but, like that of the artificial regulus, changing very foon 
to a yellow, and afterwards to a blackifli grey and greyifli black. It is fcldom found in 
lumps, interfperfed or in plates, and more rarely flriated \ generally of particular Ihapes, as 
ftaladtitic, botryoidal, mammillated, &c. It is internally of a metallic fplendour, externally 
dull Its texture is compaft, and generally more or lefs uneven, inclining to the con- 
choidal, fometimes flriated, often compofed of thick or thin curved or concentric layers. 
It is nearly of fufficient hardnefs to give fire with fleel, and is in a certain degree malleable. 
When flruck or rubbed it gives out a garlic fmell. In its chemical properties it agrees 
pretty exaftly with the pure metal, from which however it differs in containing a fmall 
proportion of Iron, and often of Silver and Gold. It is found only in veins in primitive 
mountains, accompanied by red filver ore, fulphuret of arfenic, galena, white cobalt ore, 
and other metallic fubftances, befides ponderous, calcareous, pearl and fluor fpars and 
quartz, and principally in the mines of Bobema^ Saxony^ A^ace, the Hartz^ CarintUs^ 
Swabia^ and Tranfyhania, 

I. Pure regulus of arfenic. 



VARIETY I. . OF PARTICULAR SHAPES. 
a. Stala£titic. 

II. i I. Of a very duH dark grey cobur, botryoidal on the furface. Geyir. 

III. c I. Of a fhining leaden grey colour, mammDlatcd on the furface and compofed 
of concentric layers, with \!^te calcareous fpar. Hartz. 



VARIETY 



'•I 
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VARIETY II. AMORPHOUS. 

IV. a I. Of a dark dull grey colour, coropofed of concentric layers with a loofe 
nucleus at the centre, intermixed with fplendid fcaly galena. Hartz. 

V. a 2. The fame, intermixed with a fmall proportion of white filver ore. Uartz. 

VI. b I. Of a dull leaden colour and (triated texture, having numerous indentations 
on the furface, with reddilh brown blende and white quartz. Andalufia. 

c. Compaa. 

d. Pulverulent. 

SPECIES II. NATIVE OXTDE OF ARSENIC. 

Arjmc oxyde^ Fr. Naiiirlicbcr-Arfnikkalk^ Germ. 

This occurs either in a powdery form, or more or lefe indurated, or cryftallifed oA 
the furface or in the cavities of other ores of arfenic, cobalt, &c. Its colour is greenifli, 
ycllowilh, reddilh or fnow white, or light fmokc grey. When pulverulent or fimplv 
indurated, it is generally dull ; but if cryftallifed, it is for the moft part femitranfparenc 
and of a filky luftre. Its frafture cither earthy, or fibrous, or tending to the foliated. 
Both the indurated and cryftallifed are britde and eafily fcratched by the knife i fpeciHc 
gravity 3.706. It imprefles on the tongue a fweetifh fubacrld taftei is foluble in eighty 
parts of water at a temperature of 60 •, and in fifteen of boiling water : it is alfo fo- 
luble in moft of the acids, more efpecially in the muriadc and aqua regia, in both which 
it diffolves without efFervefcence : by treatment with the nitric it may itfclf be converted 
into an acid of a peculiar kind (Acid of Arfenic). Under the blow-pipe it bums, like 
the nadve regulus, with a blue flame, and is converted into a white fmoke, having alio 
a ftrong alliaceous odour. It eflfervefces violendy with nitre and the fixed alkalis, and 
unites readily by fiifion with fulphur and with all the metals which are capable of combine 
ing with its regulus. It is found in fmall quantities, in the forms above mcndoned> in 
the mines of Joacbimjibal, Rqfcbau, Riccbelfdorf Saiatbna, Scbmolnitz^ &c. 

VARIETY I. CRrSTALLISED. 
a. In truncated tetrahedral prifms. 

VII. b \. In delicate needle-like cryftals» with minutely cryftallifed mifpickel, lining 
irregular cavities in black argillaceous fchiftua. Ricbelfdorfi Heffe. 

G g Via b 2. 
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VIII. ^ a. In femltranfparent white polyhedral cryftals, on the furface of pieces of 
amorphoua realgar. Same place. 

VARIETY II. AMORPHOUS, 

IX. a I. Qf a white colour and efflorercent> on the furface of a ponderous ai^il- 
lite. Gojlar^ 

SPECIES III. SVLPHURET OF ARSENIC. 
Oxide d'ArJenu fulfuri^ Fr. Raujcbgelb^ Germ. 

By mod authors this is diftinguilhed into two kinds, the yellow and the red : the one 
(Orpimenty Oxide d'ArJenic Julfure jaune^ Fr. Gelbes Rau/fbgelby Germ.) of different 
Ihadcs of goH, fulphur, lemon or orange yellow j the other ( Realgar , Oxide d'Arfmic 
Joufre rouge y Fr. Rothes Raufcbgelb^ Germ.) of an aurora, fcarlet, carmine, or ruby red 
colour. They both occur either in lumps, diflcminated or fuperficial, fometimes of 
particular (hapes, and often cryflallifed, more efpecially the realgar^ in tetrahedral 
xhomboidal prifins with correfponding pyramids and their nwdifications. The fradlure of 
the yellow is foliated,, of the red granular and uneven inclining to the concboidal ; their 
fplcndour unduous or vitreous, in fome inftances approaching to that of the diamond. 
When cryftallifcd or in thin folia fcmitranfparent. They are both eafily fcratched by the 
knife, and give a yellowifli ftreak. -Specific gravity, according to Brijfon, of the yellow 
3.452, and of the red 3.338. Under the blow-pipe thb ore melts, bums with a blue 
flame, and is diffipated in the form of a fulphureous arfenical fmoke. It is foluble in aqua 
regia and by nitric acid the red is deprived of its colour, and though in general realgar has 
been confidered as differing from orpiment in conuining a larger proportion of fulphur, 
it appears by the experiments of M. Boquet that, when prepared artificially, the rednels 
or yellownefs of colour depends altogether on the application of a greater or lefs degree 
of heat. Orpiment is flated by Emmerling rather to belong to alluvial, and realgar to pri- 
mitive mountains ; the firfl: aflbciated with indurated clay, quartz, &c. in the Bmfuu-^ 
^ranfyhama^ Hungary y fFpllachia, Na/olia, Italy j &c, the other with quartz, indurated clay^ 
calcareous and ponderous fpar, native arfenic, red filver ore, galena, &c. in the Bannai^ 
Bohemia^ Uungaryy Saxony^ the llartz and the T^yrol^ Lothringia^ Swabia, Uranjylvama^ 
Italy ^ &c. 



VARIETY 




( "7 ) 

VARIETY I. CRTSTALLISED. 

X. ^ I. In large tetrahedral rhomboidal prifms terminated by tetraliedral pyramids ' 
varioufly truncated, of a ruby red colour, and aggregated on ferruginous quartz- 

Hungary. 

XT. a 2. The fame, having their pyramids truncated both at their apices and at all 
their angles, on compadt grey blende with a tubercular quartzy incruftation, 

R. de L. PL 7, Fig. 12. Same place. 

XII. a 3, The fame, more minutely cryftallifed, on the furfacc of an indurated ftony 
fubftancc incrufted with nadve white vitriol. Someplace. 

XIII. a 4. In tetrahedral rhomboidal prifms terminated by tetrahedral pyramids, of 
a bright red colour and femitranfparent, with fcabrous cryftals of opake rhomboidal pearl 
fpar, on grey opake quartz intermixed with rcddifli ponderous fpar. Felfohanyutu 

R.de L.PI.T, Fig. 11. 

XIV* a 5. The fame, in very minute and numerous cryftals, with rhomboidal pearl 
fpar, on granular native arfenic. Hungary. 

b. Indeterminate. 

VARIETY II. OF PARTICULAR SHAPES. 
a. StalafUtic 

VARIETY III. AMORPHOUS. 

XV. a I. Of a foliated texture and lemon yellow colour (Orpitnent) intermixed with 
red (Realgar). Hungary. 

XVI. a a. Compofed of parallel layers, of a bright ruby colour and very tranfpa- 
rent. Same place. 

XVII. b I. In a compadt mafs of a deep orange colour. Someplace. 

XVIII. b 2. The fame, of a lemon yellow colour, on an indurated (pongy matrix 
having the appearance of lava. Same place. 

XIX. ^ I. Of a granular texture and bright red colour, intermixed with dark grey 
quartz, Tranfylvania. 

G g 2 XX. C2. 
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XX. c 2. The fame, in a brownilh indurated fanddone. Ihngary, 

XXL c 3. The fame, in an indurated earthy matrix. Sameplaa. 

XXII. d \. In a pulverulent form, of a yellow colour, on the fuHace of cryftallifed 
pyramidal quartz. Hungary. 

SPECIES IV. MISPICKEL. 
Arfenic fyriteuxy Fr. Gemeiner jirfirnikkies, Germ» 

The properties of this, which by many is ranked with the ores of iron, render ic eafilyr 
diftinguilbable from the other kinds of pyrites. It is found eidier in lumps, or m* 
terfperfed, or cryftallifed in rhomboidal tctrahedral prifins with obtufe dihedral fummics^ 
Its <x)lour IHver or tin white, with mttalltc luftre, and incliait^ often to greyifli^ yelbwifli 
t)r bluiih, fometimes variegated I«s texture uneven, of a coarfe or fine grain. WheiK 
cryftalltitd, the furface of its prifois Is fmooth^ their ^mmits ittdi&ia£dy ftriated i its 
cryftals projefbing in various directions, often compreflcd, imbedded in^ach other or con- 
ffufedily aggregated. It is opake, brittle, gives fire with fteel, emits a garlic odour upon 
fridlion and is very ponderous, its fpccific gravity being according to GiUeri 5.753, to 
Brijbn 6.512. Under the blow-pipe it gives out a white arfenical fmoke, leaving be^ 
hind a reddifli brown ferruginous oxyde. It is foluble with effervefceoce both io the jiiw 
trie and oxy muriatic acids j by further analyfis it appears to confift of Arfenic in union 
with Iron, and a fmall proportion of Sulphur. This ore is confidered by Emmerling as 
peculiar to primitive mountains, in which it occurs more commonly in beds than in veins^ 
afTociated for the mofl part with native oxyde of tin, galena, blende, %flthofe iron Dre> 
iron and copper pyrites, quartz, calcareous and pearl ipar, and fluoi^ in the mines of jfffl- 
bemia^ Saxony^ Silejia^ &c. 

A variety of this ore generally of a Kgiitn odour and having kfs {fdendmir, coi>- 
taining from one to ten per cent, of filver, and found principally accQfii|itnied widi 
common mifpickel, red filver ore, galena, copper pyrites, &c. in quartz or pearl 
fpar, at Braunjd^rf and Freyberg in Saxony^ is defcribed by Werner and others as a diftinft 
fpecies under the name of tVei/erz^ Mijpickelfilbery Germ. Arjenicum mneraUfatum fyrita^ 
eetm orgenHferum^ Wera. ArgenHfioPMS 4arfemdl fyikSp Sirm. 



VARIETY I. CRrSTJZLISED, 

XXIII. a I, In tctrahedral rhomboidal prifins with obtufe iShedral iiimimta^ of a 

fied 
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ftecl grey colour, projcding from the furfacc of amorpHous grey tnifpickel intermixed' 
with white quarcz. , Freyierg. 

R. de L. PL 7, Fig. \o^ 

XXIV. a 2. The fame in fmaller cryftals, with tranlparent prifinatic quartz^ on a. 
mixture of granulated mifpickel and afh-coloured micaceous fchiftus* Saxony. 

XXV. a 3. In larger and Ihorter rhoniboidal prifmsj having the pyramids of both 
extremities completely truncated, alfo with tranlparent quartz^ on a mixture of mifpic- 
kel and blende. Freybergm 

R. de L. PI. 7, Fig. 7, 4. 

XXVL a 4. In ftiH larger rhomboidal cryftals, of a yellowifli grey colour and fcaly 
texture, with quartz, pearlfpar, blende, galena, and yelk>w pyrites. Saxony. 

A 

XXVIL a 5. SImDar to the laft, fcahrous on the furface^ in brown fcajy blende 
with white prifmatic quartz. Same f lace. 

XXVIII. a 6. The lame, in fmsdler cryftals^ finooth on the fur&ce^ with minutely 
-cryftallifed lenticular ponderous fpar, on dark brown fcaly blende. Braunfdorf. 

XXIX. a 7. In fmall fhining rfiombic cryftals, dilperfed through a dull grey fpongy 
irregular mafs of mifpickel, on femitranfparent white quartz. Freyberg. 

b. Indeterminate. 



VARIETY II. AMORPHOUS. 



Granular 



XXX. b I. Of a ftrined tcxAire and fllver while colour^ with brown bleQde> yd- 
few pyrites and white quartz. . Cornwall. 

XXXI. r I. Cjoaipaft and of an angular Jiradture^ without matrioL Samepkce.^. 



GENUS 
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GENUS IV. COBALr. 
Cobaltum. Cohalty Fr. Kobelty Germ. 

When free from its general concomitantSj arfenic, iron, and nickel, thb femimetal is of a 
light or bluifh grey colour, and of metallic fplcndour, if tarnilhed inclining to red j its frac- 
ture compaft, uneven, and of a fine grain; nearly of fufficient hardnefs to give fire with ftecl; 
brittle; fpecific gravity according to Brijbn 7.81 1 j even when moft pure, obedient to 
the magnet. It is almoft as difficult of fufion as caft iron. In the open fire it is flow]/ 
converted into a very deep blue or black oxyde, which communicates a blue colour to 
glafs of borax, to both the fixed alkalis and to microcofmic lalt. In the fulphuric and 
marine acids it is only foluble by the affiftance of heat ; the nitric and oxymuriatic acids 
diflblve it more readily^ more efpecially tie latter : in this its folution is of a reddi(h co- 
lour, and if diluted and ufed as an ink ( Sytnpatbetic Ink) poflefTcs the property of change 
ing to a blue colour, land if iron be prcfcnt to a green on expofure to heat, and of be- 
coming invifible when cold. It diflfolves alio in folution ot ammoniac. Cobalt is under-* 
{tood to be capable of combining with all the other metallic fubftances, witn the excep- 
rion of filver, mercury, lead, and bifmuthj with zinc it unites with difficulty, with diffi- 
culty alfo with fulphur, but more readily with alkaline fulphurets. The chief ufes of 
cobalt and it3 ores are^ in glais-making, enamelling and painting. Its ores arCj 



SPECIES I. GREr COBALT ORE. 
Cohali ar/enicalj Born. Grauer-Spet/kobeUi Germ. 

A variety in the proportion of their conftituent parts, viz. Arfenic, Sulphur, and Iron, 
conftitutes the chief difference between this, the fulphurct of cobalt (Sp£CIes iv.) 
and the white cobalt ore (Species v.), or the Grauer Speijkohelt^ JVtiJcr-SpeiJkQbtUt 
and Glanzkobcltj Germ, which pafs mto each other by infenfiblc degrees. The grey is 
generally in its frefh frafture of a bright (leel grey colour and metallic fplendour, but upon 
expofure, becomes dull and greyifh black or variegated. It occurs either in lumps, 
interfperfed, or of particular forms, as dendritic, flalaAitic, botryoidal, &c. or cryftal- 
lifed in fmooth cubes and their modifications. Its fracture compadb, more or lefs un- 
even and of a fine grain ; britde ; of fufficient hardnefs to give fire with (leel, and when 
flruck exhales a (Irong arfenical fmell ; fpecific gravity, according to Kirwan, from 5.309 
to 5.51 1. In the nitric or oxymuriatic acid it diffolves with effcrvefcence. Under the 
blow-pipe it gives out an arfenical fmoke without fufing, but by means of glals of borax 
or black flux, it eafily undergoes reduction and produces a dark blue flag. A Ipecimen 

of 
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of this ore from Cornwall analyfcd by Klaproth^ contained Cobalt lo. Iron 24, Arfe* 
nic 22^ ^^^ remainder Bifmuth^ with a fmall proportion of Sulphur. It is found frequently 
intermixed with and accompanied by the red oxyde and other ores of cobalt ; often with 
kupfernickel, oxyde of nickel, and native bifmuth ; alfo with the ores of filver, copper, 
iron^ lead> zinc and arfenic, in calcareous pearl or ponderous fpars, fluor, quartz, horn- 
(loncj &c. and is principally obtained from the mines of Saxony, Bohemia, Norway, and 
Sweden. 

VARIETY L CRTStALLISED. 

I. Pure cobalt, artificially cryftallifed on the furface. 

IL ^ I. In fmooth aggregated cubes truncated in both their aogles and edges, of a 
(led grey colour, on compadt grey cobalt btcrmixed with kupfernickeL Scbneeberg^? 

b. Indeterminate^ 



VARIETY 11. OF PARTICULAR SHAPES. 

III. a I. Of a reticular flrufturc and obfcure grey colour, intermixed with minutely 
cryftallifed red filver ore. Marienberg. 

IV. a 2. The fame, with a fmall proportion of ponderous fpar. Same place. 

V. a 2* Of a knitted texture and dark fteel grey cobur, without any admixture. 

Annaberg. 

VI. a 4. The fame, cut and polilhed. Someplace. 

VII. <x 5. The fame, of a lighter colour, with capillary native filver,. and intermixed 
with white ponderous fpar. Saxony. 

VIII. a 6. Forming dendritic ramifications in fiefii-coloured. ponderous fpar, with 
a fmall proportion of native filver. Alva, Scotland. 

IX. * I. Of a light fteel grey colour, pardy arborefcenr, refembling the head of a 
cauliflower, and pardy in aggregated cubes truncated, with arborefcent kupfernickel. 

Scbneeberg. 

X. b 1. Of a dark lead grey colour and compact texture, tubcrculated on die fiirfacc 
and incrufted with red oxyde of cobalt. S(me place. 

VARIETY 
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VARIETY III. AMORPHOUS. 

XI. a !• Of a laminated texture^ the lamioas interfefUng each other in various di- 
reftions. Schneeherg. 

XII. b \. Of a granular texture and light ftecl grey colourj intermixed with whitiih 
i:alcareous (par. Sahlberg. 

XIII. * 2. Of a fine fteel grained compa<a texture, incrufttxi on one fide by whidfli 
pyramidal quartz. Scbnccberg. 

€. Compad. 

SPECIES IL NATIVE OXTDE OF COBALT. 

Oxide 0.U Cbaux de Cobalt, Fr. Scbwarzer-BrauHet-und Gelper-ErdkobeU, Scbwarzer'- 

KobeUmulm, Germ. 

The oxyde of cobalt, like the oxydes of moft of the other metallic bodies, occurs ei- 
ither in a powdery form or of different degrees of induration^ and of different colours j 
hence divided by Werner and others into different families, viz. ift. brownilh, bluifh, or 
greyifli black, ad. liver brown, 3d. ftraw or greyifti yellow. It is found either fiipcr* 
ficial, interfperfed, or in lumps ; fomedmes botryoidal or reniform or bearing pardcular 
impreflions. The indurated has an eardiy fi^dure and is dull, but becomes more fplen« 
did by the ftreak \ fo foft as generally to foil the fingers ; fpecific gravity of the black, 
according to Kirwany from 3 to 4, fomedmes lower. Under the blowpipe it generally 
gives out a flight arfenical fmell, but is infufible perfe. To glals of borax it imparts a 
beautiful blue colour, and is fometimes in part reduced. A variety of the black firooi 
Scbneeberg is ftated by Mr. Kirwan to be foluble both in the nitric and muriadc add% 
giving with the former a reddilh, with the latter, a bluifli green folurion. The aflbciates 
of this ore, the conftituent parts of which have not as yet been accurately ascertained, 
are, iron ochre, iron pyrites, arfeniate of cobalt and alfo oxyde of nickel, filver and 
copper ores with quartz, ponderous and calcareous fpars, indurated clay, &c. It b met 
with as well in primitive as in alluvial mountains, and principally at Scbneeberg and 
Kamfdorf in Saxony, at Saalfeld in Tburingia, at Alpierjpacb and Reinerzau in the duchy of 
iVirtembergy at Witticben in the principality of Frnftenberg, at Kitzbkbel in the Tyrol, and 
;it Allemont in BaupbinL 

8 VARIETY 
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VARIETY I. OF PARTICULAR SHAPES, 
a, Botryoidal. 
t. Reniform. 

VARIETY II. AMORPHOUS. 

XIV. a aa I. Of a dark blue colour^ and friable earthy texture. Schneeberg. 

XV. a aa 2. The fame, of an indurated fpongy texture, intermixed with yellow 
ochre and pale green oxyde of nickel. Same phut. 

XVL a bb I. Of a black colour and indurated, with plated ponderous fpar« 

Biber, Hejfe. 

XVII. a bb 2. The fame, without matrix, having a greenifli yellow incruftation on 
the fur face. Daupbrne. 

XVII L a bb 3. Of a blui(h black colour in whitilh ponderous fpar* Biber. 

XIX. a bb j^ Of a blackifb colour, intermixed with arlenate of cobalt, in yellowifli 
fuber-montanum. Jobngecrgenfiadi. 

XX. a bb 5. Of a black colour and indurated, containing native (ilver with arfeniate 
of cobalt. Datipbinc. 

XXI. a bb 6. The fame, of a flaty texture. Scbneeberg. 

XXII. a bb 7. The fame, in a powdery form, having the appearance of lamp-black. 

Same place. 

XXIII. a cc \. Of a liver brown colour and indurated earthy texture. Saalfdd. 

XXIV. a rr 2. Ina fandy form, of a brown colour and fomewhat fparkling. 

Same place, or Scbneeberg. 

SPECIES III. ARSENIATE OF COBALT. 
Fleurs de Cobalt, Fr. Roiber-Erdkobelt, Germ. 

Arfeniate of cobalt, commonly called Cobalt Bloom, occurs for the mod: part cither as 
a covering to, or intermixed with other cobalt ores (Kobeltbejcblag, Germ.^ j or cryftal- 

H h lifed 
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Ufed in tctrahcdral prifms terminated by dihedral pyramids having rhombic &ccs (Ko- 
beUbliitbe). Its colour pale or deep peach bloom. When amorphous it is dullj and of 
an earthy frafture ; when cryftallifed, more or Icfs tranfparent, and of a (Iriated or fo- 
liated fradture i its cryftals fmall, and generally diverging : in both cafe* ic h capable of 
being eafily fcratched by the knife, fometimes by the nail. Before the blow-pipe it emits 
a weak arfenical fmell, becomes of a blackifh grey colour without fiifing, but to glafs of 
borax communicates a fine blue colour. The Arfenic which it contains is juftly confi- 
dered as united in a ftate of Acid with the Oxyde of Cobalt. It is mod commonly met 
with in the fame mines which produce the native oxyde> and accompanied with nearly 
fimilar fubftances. 

VARIETY I. CRTSrALLISED. 
d. In tetrahedral prifms terminated by dihedral pyramids having rhombic faces. 

XXV. b \. In femitranfparent fhort prifms, diverging from a common centre and 
of a pale red colour, forming numerous ftellas in ochry indurated clay. 

CiUd. de Raab. 5 D. a. 3. 4. Scbmobiitz, Hungary. 

VARIETY II. AMORPHOUS. 

XXVI. a I. Of a peach bloom colour, forming fmall tubercles on plated ponder- 
ous {par. Saalfeld. 

XXVII. a 2. Forming a Ipongy incruftation^ of a pale peach bloom colour, on 
aggludnated fchiftus. Scbneeberg. 

XXVIII. <s 3. In fmall tubercles, of a peach blqom colour, on a mixture of quartz 
and afh-coloured indurated clay, Sadfeld. 

XXtX. ^ 4. The fame, on brownifh fpongy clay. Someplace. 

XXX. a 5. The fame, with pale green efflor^fcing 6xyde of nickel on the furfecc. 

Cornwall. 

XXXI. a 6. The fame, on decompofing grey cobalt ore, with a brownifli and afh- 
coloured efflorefccnce on the furface. Atoa^ Scotland. 

XXXIL tf 7. In a compadt mafs, intermixed with white ponderous fpar. SadlfeUU 

XXXIIL tf 8. 
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XXXIII. a 8. Incrufting the furface of an irregular agglutinated mals of black oxyde 
of cobalt and white indurated clay« Biter. 

XXXIV. a 9. Intermixed with green and blue carbonate of copper, and white 
plated ponderous fpar, on decompofmg grey cobalt ore. Saal/eld. 

XXXV. a 10. Intermixed with green carbonate of copper, on grey cobalt ore. 

Satne place. 
b. EflBorefccnt. 



SPECIES IV. SULPHURED OF COBALT. 
Cobalt Julpburiy Born. Glanzkobel/j Germ? 

Baron Born dates this to be entirely devoid both of arfenic and iron, though in its ex- 
ternal charaftcrs very analogous to the white cobalt ore. (Sp£CI£S v.) He de- 
scribes it as being, either amorphous or cryftallifed, in cubes and their modifications ; of 
a whitifli colour and granular texture ; much difpofed to tarnifh and aflfume a (leel grey 
colour on expofure to the air $ as giving fire difficultly with (leel, and on the applicadon 
of heat emitting a fulphureous vapour free from any arlenical fmell. The only ipeci- 
mens he mentions are from Kegel at Schmolnitx in Upper Hungary, and from Joacbimftbal 
in Bohemia ; the firft employed at Glokniz in the preparadon of the fineft kind of fmalt. 
Vide Catal. de Raab. Tom. a. P. 1 83, 1 84. 



VARIETY I. CRTSTALLISED. 

XXX VI. a I. In fmall diftinft fmooth cubes, of a dull fteel grey colour, imbedded 
in dark grey quartz with native bifmuth on the furface. Scbneeberg. 

XXXVII. a 2. In fmaller cubes, with nadve bifmuth, both fuperficial and inter- 
fperfed. Joacbinfftbal. 

b. Indeterminate. 

VARIETY II. AMORPHOUS. 

a. Granular. 



h. Compail. 
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SPECIES V. fTHITE COBALT ORE. 
Cobalt blancy Fr. Weijer^fiefkohdi^ Germ. 

The compofidon of this appears to be intermediate between that of the grey ore and 
the fulphuret : like thefe it is found either amorphous or interfperfed^ or of particular 
Ihapes, or more or lefs diftinftly cryftalliied ; the figure of its cryftals, the cube and its 
modifications, their fur&ce fometimes ftriated ; its colour tin white, inclining> on expo- 
fure, to yellow, red, or grey, fometimes variegated ; its luftre metallic \ its texture com- 
paft, uneven, and granular, fometimes laminated ; almoft always of fuificient hardnefs to 
give fire with fteel ; very ponderous and brittle. It difiblves with cffervefccnce both 
in the nitric and oxymuriatic acids. Under the blow-pipe it melts with more or lefs fa- 
cility according to the proportion of arfenic, and on expofure to a gradual heat emits at 
firft an arfenical and afterwards a fulphureous vapour, leaving behind a greyifh oxyde, 
by which, according to the proportion of iron, a more or lefs perfect blue colour is com- 
municated to glafs of borax. The aflbciates of this ore are nearly fimilar to thofe of 
the grey. In Soxok) and Norway^ it is met with in micaceous fchiftus, at Twtaberg vn 
Sweden in large and detached cryftals. 



VARIETY I. CRTSrALLISED. 

XXXVIII. a I. In large cubes truncated in their angles, of a tin white colour, 
fmooth and fplendid, with white opake calcareous fpar. Hartz. 

XXXIX. a 2. The fame, in aih-coloured indurated clay with quartz. 

<$y. Marie aux Mines. 

XL. a 3. In fmall cubes, alfo truncated at their folid angles, of a perfeft tin white 
colour and very fplendid^ imbedded in white calcareous fpar. Scbneeberg. 

XLI. tf 4. In large detached cubes» of a reddilh white cok>ur, ftriated on the fur- 
face, and bcvilled at all their edges. Tunaberg, Szi^eden. 
R. de L. PI. 2y Fig. S. 

XLII. a 5. In large diftinft cubes» imbedded in ht quartz,, with yellow copper ore. 

Norway. 

XLIII. a 6. In aggregated cubes having their folid angles deeply truncated, with 
white ponderous fpar, on grey fchiftus, Biber, in Hefe. 

XUV. a 7. 
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XLIV. a 7. In fmall cubes varioufly truncated, and irregularly aggregated into 
branches, partly incrufted with tranfparent cryftallifed quartz and cryftallifed calcareous 
ipar. Saxony. 

b. Indeterminate. 

VARIETY ir. OF P^ARnCULAR SHAPES, 
a. Reniform. 

VARIETY III. AMORPHOUS. 

XLV. a I. Of a granular texture and reddifh white colour, intermixed with black 
mica. Norway. 

LXVI. a 1. The fame, with a fmaller proportion of mica, polifhed on the furface. 

Kongfierg. 

XLVII. b I. In a thin layer and fpecular on the furface, lying on white quartz. 

Biber^ in Heffi. 

GENUS V. ZINC. 
Zittcum. Zinc, Fr. Zink, Gernu 

Zinc is a lemimetal of a light bluifh or tin white colour, with common metallic luftre; 
when tarnilhed inclining to a leaden grey, though comparatively but little fubjeft to al- 
teration on cxpofure to the air. Its texture is broad ftriated, palEng into foliated. It 
bears the imprcffion of the hammer, and may even by compreflion be fqueezed into thin 
plates. Its fpecific gravity, in its common form, is, according to Bergman, 6.862, when 
pure and comprcfled 7.190, according to Briffbn. 

The efFcfts of heat upon zinc are more remarkable than upon moft other metaUic bo- 
dies ; for though in a certain degree malleable when cold, if heated it becomes fb britde 
as to be reducible into powder. It melts at about 700 Farenb. and in clofc veflels fub- 
limes unchanged, but in conta6l: with air it burns with a luminous greenilh and (bme- 
what bluifli white flame, and is converted into a flocculent oxyde (Flowers of Zinc) 
vitriBable by a more intenfe heat into a yellowifh glafs. It is more or lefs fb- 
luble in all the acids, and has for them fuch an attradlion, as enables it to decompofe 
moft of the other metallic folutions. With the fulphuric acid it produces the common 
IVbite Vitriol, Salt or Sulphate of Zinc. Almoft equally general is its difpofition to unite 
with the other metals, nickel and bifmuth being the only ones with which it cannot be 
combined by fufion. With iron and cobalt it unites with more difficulty than with the 
left. It renders thefe, and all the others with which it is capable of combining, britde 

and 
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and more volatile ; and to fuch as melt with difficulty it aVb communicates a d^ee of 
fufibiliry. The brittlencis which it occafions is however lead remarkable in its union 
with tin and lead. To copper it imparts a golden yellow colour, as in the preparation 
of Brajs. With qiiickfilver it amalgamates with fuch facility as to be feparable by it not 
only from copper, but from many of its other metallic mixtures. — From thcfe it may be 
alfo eafily freed by means of fulphuo with which in no proportion nor in any way is 
It capable of being combined. The chief ufes of this femimetal are, in the compo- 
fition of brafs, pinchbeck, princes-metal, tomback, tinfel, eleArical amalgam, &c. and 
in certain medicinal preparations. Its ores are. 



SPECIES I. NATIVE OXYDE OF ZINC. 
Calamine. Calamine^ Fr. Gemeiner-Galmei^ Germ. 

The colour of calamine varies according to the propordon of oxyde of iron with 
which it is intermixed, and is therefore generally yellowifh, greyifli, or reddiOi white, 
ochry or orange yellow, or yellowifh brown, fomedmes yellowifh, fmoke or afh-grey ; 
when pure it is white ; many of thefe colours are often met with in the fame fpecimen. 
Although for the moll part found in lumps and interfperfed, it very frequendy alfo oc- 
curs fupcrficial, cellular, or of pardcular fhapes, as botryoidal, ftalaftitic, or forming fe- 
condary cryftals by having fupplanted calcareous fpars, fluors, &c. It is without luftre, 
and opake. When indurated its frafturc is cither earthy or compadl, uneven, and of 
a fine grain, fomeumcs fifTile ; feldom of fufficient hardnefs to give fire with ftccl ; fpe- 
cific gravity, according to Bom^ from 4.4 to 5 ; according to Kirwan of one fpecimen 
2.585, of another 4.019. It difTolves both in the vitriolic and nitric acids, and fomc- 
times with efFcrvefccnce. Before the blow-pipe it decrepitates if fuddenly heated, and 
becomes of a lighter colour, but refills fufion. By the experiments o( Margraff, it yields 
from T to -J^ its weight of Zinc; by Bergman from 100 parts of beft prepared calamine 
were obtained, Oxyde of Zinc 84, Oxyde of Iron 3, Silex 12, Alumine i. Such as 
does not contain at leall 30 per cent, of zinc is in the opinion of Baron Bern unfit to be 
employed in the manufadlure of brafs. Calamine is met with in Bohemia^ Poland^ Weji^ 
pbaliaf Carintbia^ and many other parts j and in great abundance in Da'by/hirey Cumber^ 
hmdi Nortbumberlandj and feveral of the other counties oi Great Britaiuy afTociated with 
iron ochre, brown hematite, galena, fpathofe lead ore> calcareous fpar, fluor, indurated 
clay, &c. 

I. Pure regulus of zinc. 



VARIETY 
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VARIETY I. OF PARriCULAR SHAPES. 

II. n I. Supplanting aggregated cryftals of double pyramidal calcareous fpar^ hol- 
lowj cellular^ and ochry, on die furface of cubic fluor. 'Derbyjhire. 

III. a 2. Supplanting aggregated cubes of fluate of limej on an irregular cotnpa£k 
mafs of the fame, intermixed with galena. Same place. 

IV. a 3. Supplanring trihedral pyramids of calcareous (par, of a light brown colour, 
and internally cellular. Wales. 

V. tf 4. In large pyramidal cryftals of the fame, of an obfcurc greenifli yellow co- 
lour, internally cellular and ochry. Same place. 

yi. a 5. In aggregated indeterminate cryftals, of a dull white colour and ochry on 
the furface, forming numerous ramifications on opake grey quartz. Pyrenees. 

VII. I I. In fhort ftalaftites, of a fpongy texture and light brown colour, becoming 
dark on expofure, and incrufted with pale yellow pyrites. Aix la Cbapelle. 

VIII. bo,. Of a brownifli yellow colour and cellular texture, having the furfecc 
covered by a mammillated incruftation of the fame. Derbyjhire. 

IX. b 2* Of a paler colour, compaA, femitranfparent, and mammillated on the fur* 
face. Same place. 

X. b /if. Of a flill paler colour, cavernous ftrufture, and having fmaller mam* 
milte. Same place 

XI. ^5. Of a pale (ky-blue colour, having the texture of porcelain, botryoidal 
on the furface, and in part covered by a brownifh incruftation. IVanlochhead^ Dun^ries. 

XII. b 6. In a ponderous cavernous mafs, of a greenifh yellow colour, having its 
cavities lined with numerous mammilbe. South Wales. 

XIII. by. Of a reddifh yellow colourt forming a compaft tuberculated incruftation 
on amethyftine fluor. Same place. 

XIV. b 8. Forming a tubercular incruftation, partly white^ partly light brown, on 
the furface of decompofing fluor. Same place. 

XV. b 9. The fame, of an ochry yellow colour. Derbyfih^e. 

7 VARIETY 



r^'r 



( 240 ) 



VARIETY 11. AMORPHOUS. 

XVL a I. Of a dull reddifh white afh-colour^ indurated and of an earthy texture. 

Carinibim, 

XVII. a 2. The lamcj of a white colour^ refembling chalk. Bavaria. 

XVIIL a 3. The fame, on brownilli indurated clay. Carintbia. 

XIX. b I. Of an ochry colour and fpongy texture, intermixed with brown blende. 

Spiun. 

XX. b 2. Of a reddifli brown colour and more fpongy texture, formed on red cal- 
careous fpar. France. 

a 

XXI. b 2* Of a browni(h ochry colour, and cellular texture, Germattf. 

XXII. 34. Of an ochry yellow colour and cellular flrufture, on the furface of con- 
fufedly cryftallifed calcareous fpar. Derbyjhire. 

€. Friable. 

SPECIES II. CARBONATE OF ZINC. 
Zinc Jpatbtque^ Fr. Zinkfpaiby Germ. Blattriger-Gabnei^ Karften. 

Thb, in proportion to its purity, is more or le(s white and tranfparent ; commonly 
however its colour is yellowifh grey, pafling into the yellowifh white, Ifabella or ochry 
yellow, fomedmes greenifh or bluifh white. It is found in lumps, or interfperfed i more 
frequently however of particular fhapcs, as mammillated or renifbrm; or cryftallifed in com- 
prefled hexhedral prifms with dihedral fummits, or in quadrangular tables and their modi- 
fications, the cry dais commonly more or lefs aggregated, and often diverging. It has 
generally a mother-of-pearl fplendour ; its frafture radiated, inclining to the foliated ; 
fometimes of fufficicnt hardncfs to give fire with fteel ; britde j fpccific gravity of the 
greenifh grey cryftals according to -Sr/^« 3.523. Under the blow- pipe it lofes its co- 
lour, but is neither fufible perje nor with the addition of borax. By calcination it lofes 
about .\ of its weight. With the mineral acids, in which it cflFcrvefces, it becomes 
gelatinous, and hence was formerly miftaken for zeolite. According to Bergman 
a fpecimen of this ore from Helywell in Flintjhire, contained Oxyde of Zinc (with per* 
haps a litde Iron) 65, in another from the fame place Margraaf found 60 per cent, of 
the Oxyde, Carbonic Acid 28, Water 6; a ftriated mafs examined by P^/&/«r yielded 
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Carbonate of Zinc 36, Silex 48.52, Water 8.i2. It is found principally at BUiherg 
and Raibel in Carinibia, at Hofsgrund near Freyberg in the Bri/gaw, at Timitz in &i>w, 
&c. 

VARIETY I. CRTSrALLISED. 

XXIII. a I. In numerous flender, converging and fomewhat flatted hexhcdral prifms 
with dihedral fummits, tranfparcnt and of a pearly luftre, covering the furface of an irre- 
gular compaft mafs of carbonate of zinc {^ZeGlitiform^ Zinc ore). Friiourgb, Brifgau. 

XXIV. b \. In tranfparent oblong quadrangular tabular cryftals, bevilled at their 
edges and angles, on whitifli ochry calamine. ^ranfylvania. 

Catal. de Raab. IV. C, b. 2. 

XXV. b 2. The fame, irregularly aggregated and extended on the furface of yel- 
lowifli ochry calamine, Carinthia. 

c. Indeterminate. 



VARIETY II. OF FARnCVLAR SHAPES. 

XXVI. a I. Forming a femitranfparent yellowilh white mammillated incruftation, 
of a radiated texture, on cellular ochry calamine. Carinthia. 

XXVII. a 7. The fame, on decompofing red copper ore. Tranfyhania. 

XXVIII. a 3. In fmall cryftals, aggregated into irregular tubercles. Carinthia. 

XXIX. a 4. The fame, lining a cavity in ycUowifti ochry calamine. Brittany. 



SPECIES III. SULPHATE OF ZINC. 
Sulphate OM Vitriol de ZinCy Fr. Zinkvitriol, Germ. 

Native fulphate of zinc is generally met with either cfflorefcent or capillary, or in the 
form of fmall ftalaftites, and of a white, grey, yellow, or reddilh white colour, and 
ftrongly ftyptic tafte. When artificiaUy cryftallifed, it aflumes the form of rhomboidal 
prifms terminated by tetrahedral pyramids, foluble in about twice their weight of com- 
mon water, and flowly cfliorefcent on expofure to the air. In this ftate a hundred parts 
contain, according to Born, Zinc ao. Sulphuric Acid a a. Water 58; according to 
Kirzvanj Oxyde of Zinc 20, Metallic Zinc 26.4, Acid 12, Water 40; and according to 
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Bergman^ Zinc 20, Acid 40; Water 40. The native fulphate contains always a certado 
proportion both of Oxydc of Iron and of Copper. Under the blow-pipc it efivrvefces, 
but without becoming luminous i it efFervcfccs alfo with borax, microcofmic fait, and 
the fixed alkalis. It occurs in the zinc mines of the Black For eft ^ Sweden^ Bohemia, 
Auftria and Hungary, and is probably in moft inftances the refult of the decompofition 
of certain kinds of pyrites. 



VARIETY I. CRTSrALLISED. 

a. In rhomboidal prifms with tctrahedral pyramids, 

b. Indeterminate. 

VARIETY II. OF PARTICULAR SHAPES, 
a. Staladtitic. 

SPECIES IV. BLENDE. 
Blende, Sulpbure de Zinc, Fr. Blende, Germ. 

By Mr. Werner and other German authors this ore is diftinguifhed into three fpecies, 
viz. Gelbe-brautie-und Jcbwarze Blende, its colour being generally of different fhades of 
yellow, brown, and black ; as fulphur, honey, or wax yellow, inclining often to yellowifli 
green, or grey s yellowilh or reddifh brown, or blood red ; or dark or brownifh black : 
thcfc colours, however, pafs continually into each other by infcnfible degrees, and in the 
other properties of dieie different kinds of blende there is no important difference. It 
occurs cither in lumps, interfperfed, or cryftallifed, and generally in tetrahedrons or oc- 
tohcdrons and their modifications. Its cryftals are feldom diftinft, on the contrary, for 
the mod part, very confufcdly aggregated ; their furface generally fpecular> internally ap- 
proaching to the vitreous or even diamond fplendour. When cryftallifed it is generally 
more or Icfs tranfparcnt in proportion to the lightncfs of its colour. Its texture is always 
foliated 5 hardntfs not fufficient to give fire with fted -, when fcraped with the knife 
giving a lighter coloured ftreak and fulphureous fmell, and fometimes, more efpecially 
the yellow, becoming phofphorefcent when rubbed in the dark. It isbritde; {pecific 
gravity from 3.770 to 4.067. By Bergman's analyfis a fpecimen of the yellow phof- 
phorefcent blende from Scharfenberg in Saxony yielded Zinc 64, Sulphur 20, Iron 5, 
Acid of Fluor 4, Silex i. Water 6 i another of a reddifh brown colour from Sablberg 
in S-j^eden, Zinc 44, Sulphur 17, Iron 5, Silex 24, Aluminc 5, Water 5 ; and a third 
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of a black colour from Dannemora^ Zinc 45> Sulphur 19, Iron 9, Lead 6| Arfenic i^ 
Silex 4> Water 6. The greater part of it is foluble in the nitric acidj much nitrous gas 
being evolved and the fulphur remaining behind. The acids are , faid by Kirwan to a£k 
on the black blende with efFervefcence, while the others are flowly foluble and do but 
(lightly efFcrvefce unlcfs heat be employed. Under the blow-pipe this ore decrepitates, 
emits a whitifh fmoke, but does not melt either per/e or with glafs of borax ; by a conti- 
nuance of the heat it is converted into a greyifh oxyde. It is generally found aflfociated 
with galena, grey copper ore, pyrites, or native, vitreous and other filverores, in a matrix 
of quartz, calcareous, pearl and fluor fpar, at Freyberg and Scharfenberg in Saxony, at 
Sahlberg and Dannemora in Sweden, at Scbemnitz and Kremnitz in Hungary, at Ratiborf^ 
chitz, Kuttenberg and Przibram in Bohemia ; at Stollberg and Klauftbal in the Hartz ; and 
alfo in the mines of Upper and Lower Hungary, Tran/yhania, Norway, &c. and very 
abundandy in Cornwall, Derbyjbire, Northumberland, Cumberland, and various other parts 
of Great Britain. 



VARIETY I. CRTSTALLISED. 

XXX. a I. In tetrahedrons of a black colour, with tranfparent prifmatic quartz, on 
chlorite intermixed with yellow copper ore. Cornwall. 

XXXI. a 2. In fmaller tetrahedrons of a dull lead colour» with longer prifmatic 
quartz on white quartz, intermixed with pyrites. Same place. 

XXXII. a 2' In large brilliant cryftals deeply truncated at their fummits, of a yellowifli 
brown colour, irregularly aggregated and partially coated by minute cryftals of prifmatic 
quartz. Bohemia. 

XXXIII. <a 4. In a large fplcndid folitary cryftal truncated at the apex, cndofed in 
tranfparent cryftallifcd quartz. Hartz. 

XXXIV- J 5. In aggregated tetrahedrons, of a blackifh brown colour, deeply 
truncated at all their folid angles. Cornwall. 

R. de L. PI. I, Fig. 2. 

XXXV. a 6. The fame, of a lighter brown colour, on yellow copper ore. Hartz. 

XXXVI. a 7. The fame, in large fplendid cryftals, of a dark reddifh brown co- 
lour, fcmitranfparent and irregular, aggregated on brownifh rhombic fpathofe iron ore. 

Saxony» 

XXXVII. b I. In large aggregated odohedrons* of a dark brown colour and iri<* 
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dcfccnt on the furface, on galena, with minutely cryftallifed quartz and yellow pyrites. 

Trofifylvania. 

XXXVIII. b 2. In aggregated oftohedrons truncated at all their folid angles, with 
prifmatic mifpickel. Meiffen. 

R. de L. PL 3, Fig. 4. 

XXXIX. b 3. The fame, in very brilliant cryftals of a dark yellowifti brown co- 
lour, on cryftallifed tuberous yellow copper ore, with cubic galena. 

KapniCy Tratifylvania. 

XL. b 4. The fame, with cubic cryftals of galena, covered with a quartzy in- 
cruftation, on cryftallifed quartz mixed with galena and blende. Hartz. 

XLI. b 5. In large cuneiform odohedrons truncated in their angles, incrufted with 
minutely cryftallifed yellow pyrites and quartz, on an amorphous mafs of blende of a 
black colour and fomewhat iridefcent. Bamtat. 

R. de L. PL 3, Fig. 5. 

XLII. b 6. Of a light brownilh yellow colour and lamellar texture, in oftohedral 
pyramids joined bafe to bafe and terminated obtufcly by tetrahedral fummits, forming 
cryftals of 24 fides, with yellow cubic pyrites, on blende of the fame kind. 

R. de L. PL 4, Fig. no. Schneeberg. 

XLIIL by. In large aggregated refm-like tranfparent polyhedral cryftals, hav- 
ing 2 4 convex faces, with cryftallifed quartz, on grey indurated fchiftus. Hartz. 
R. de L. PL I, Fig. 29. 

XLI V. b 8. The fame, in large reddilh brown cryftals, partially incrufted with mi- 
nutely cryftallifed quartz. Hungdry. 

XLV. c I. In fragments of a light greenifli yellow colour, on ochry calamine in- 
termixed with brown blende. jfkvergrre. 

XLVI. c 2. In indeterminate cryftals, of a brownifti yellow colour inclining to red, 
with chryftallifed calcareous fpar, on grey limeftone. Brittany. 

XLVII. c 3. In polyhedral cryftals, black, fplendid and confufcdly aggregated, with 
minutely cryftallifed yellow pyrites, on grey argillaceous quartz. 

Alfton MooKy Cumberland. 

XLVIII. c 4. The fame, with rhomboidal pearl fpar and cubic yellow pyrites, on a 
fimilar matrix. Someplace. 

XUX. € 5. 
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XLIX. c 5. The fame^ on a layer of tranfparent cryftallifed quartz. Same place. 

L. r 6. The fame, with tranfparent purple cubic fluor, on impure grey quartz. 

Same place. 

LI. c 7. Fragment of a large tranfparent cryftal, of a brownifli yellow colour and 
laminated texture. Bohemia. 

Cafal. de Raab. IV. A. a. b. 7. 



VARIETY 11. AMORPHOUS. 

LII. a I. Of a foliated texture and reddifli yellow colour, mammillated and covered 
by an incruftation of ftriated yellow pyrites fupcrficially variegated, on grey indurated 
clay intermixed with white quartz. Hungary. 

LIII. a 2. The feme, of a pale brown colour, intermixed with purple fluor, on a 
layer of grey iron ore. Lorraine. 

LIV. a 3. The fame, of a reddifli brown colour, intermixed with white quartz. 

Staffordfhire. 

LV, a 4. The fame, in larger fcales and variegated on the furface, with white quartz, 
Ipathofe iron ore and yellow pyrites. Joacbimjibal. 

LVI. a ^. Of a fcaly texture and reddifli brown colour, intermixed with grey filver 
ore, yellow pyrites and galena, in afli-colourcd fand ftone. Scharfenberg. 

LVI I. a 6. The fame, of a reddifli brown colour variegated with blue and purple, 
with veins of white quartz. Paris Mine, Anglejea. 

LVIII. a 7. The fame, enclofing a vein of tranfparent gypfum and faid to be 
rich in gold. Bohemia. 

LIX. a%. Of a large fcaly texture and yellowifli brown colour, with quartz and 
galena. Menberg. 

LX. a 9. The fame, with grey filvw ore and yellow pyrites. Scharfenberg. 

LXI. a 10. The fame, with galena and yellow pyrites, in opake whitifli quartz. 

China. 
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LXIL a I r. The fame, of a rcddilh brown colour, having the furfece variegated 
green and purple, and rendered irregular by numerous cryftalline imprefTions. 

LXIII. a 12. Of a brownlfli black colour and compaft fcaly texture, fhining and 
ftriated on the furface, without matrix. Har/z. 

LXIV. a 13. In large fcales, of a reddifli brown colour, with white quartz. 

Same place. 

LXV. ^14. Forming fliining ftrias of a greyifti brown colour in afti-coloured in- 
durated clay. 

LXVI. tf 15. In fmall fcales having a granular appearance, intermixed with reddifli 
white feldfpar. Hungary. 

LXVII. a 16. Of a fcaly texture and brownilTi red colour, with galena, imbedded 
in white calcareous fpar. 

LXVIII. tf 17. In large laminsc, of a bright leaden colour, varioufly aggregated and 
converging towards different centres, having on the furface fomcwhat of a cockfcomb 
appeartnce, with reddilh indurated clay. 



GENUS VI. ANriMONT. 
Antimonium. jintimoine^ Fr. Spiefglas^ Germ. 

Regulus of antimony is of a brilliant tin, or rather filver white colour, of a fo- 
liated or fcaly. texture and very brittle. Its hardnefs fuch as to admit of being 
pretty eafily fcratched by the knife 5 fpecific gravity from 6.624 to 6.860. It melts 
at about 810 of Farenb. and if allowed to cool flowly, (from its difpofition to 
cryftallife) exhibits a ftellated appearance on the furface. In clofe veflels it fublimes 
unchanged ; when expofcd in the open fire to a melting heat, it rifes in a white fmokcj 
which under condenfation aflumes the form of delicate needless by calcination it is rea- 
dily converted into a greyifli oxyde, which being vitrified produces a glafs of a pale hya- 
cin thine colour. It diflblves mod eafily in the oxy muriatic acid, the fulphuric and mu* 
riadc require the afiiftance of heat, and by the nitric it is corroded or changed» by the 
rapid decompofition of the acid, into a white infoluble oxyde. It combines with all the 
other metallic fubftances without exception, rendering fome of them more britdc and 
fome harder : it amalgamates difficuldy however with quickfilver, and deftroys the mag* 
netic property of iron. With fulphur it unites eafily in all proportions, producing with 
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it a grey ftriated compound (Cmnum or Crude jAuiamy) of the (hops. It is empbyed in 
the compofition of printers types and other metallic mixtures^ but principally as the ba(is 
of many important medical preparations. 

SPECIES I. NAriVE ANTIMONT. 
Antimoine natif, Fr. Gediegen-Speifglas^ Germ. 

Mr. Kirwan follows the German mineralogifts in confidering this and die followmg (pe- 
des as of the fame family : they diflfcr however in the important circumftancc, that with 
the one there is a certain proportion of arfenic, which the other is entirely free from. 
The fpccies here defcribed was (irft difcovcred in the year 1748 by the celebrated Swab 
at Salberg in Carls Ort^ Sweden^ and is found either in lumps or interfpcrfed, of a tin 
white colour^ metallic luftre, and foliated or ftriated texture. Upon expofure to the air 
it becomes fuperficially tarnifticd. It is eafily fcratched by the knife, is britde and of 
confiderablc weight. Before the blow-pipe it fufes eafily, and is converted into a white 
vitriHable oxyde. It is totally foluble in Aqua Repa^ and amalgamates readily with mer- 
cury. It has hitherto only been found in the place above mentioned in a matrix of cal« 
careous fpar or limeftone. 

I. Pure regulus of antimony artificially cryftallifed. 

VARIETY I. AMORPHOUS. 

II. J I. Of a tin white colour, intcripcrfed through ftriated grey antimonial ore. 
Magellan's Cronjledt^ Far. 2, Pag. 793. Salberg. 



SPECIES II. 



NATIVE ARSENICAL ANTIMONT. 
Antimoine arfenicaly Fr. 



The external characters of this, for the difcovcry of which we are indebted to Mr. 
Sbreiber^ very nearly corrcfpond with thofe of the foregoing, being of a tin white colour, 
metallic luftre, foliated texture, yielding readily to the knife, and ponderous. It occurs 
alfo in lumps or interfpcrfed, fomerimes reniform or mammillatcd. Under the blow- 
pipe it fufes eafily, emits an arfenical odour, and like the other, is converted into a white 
vitrifiablc oxydc. Mr. Sage ftates the Antimony in this ore to be alloyed with 16 per 
cent, of Arfenic ; but according to the opinion oiMengez Junr. the Arfenic contained in 
it feldom exceeds 3 per cent., and is rather to be confidered as accidentally intermixed, 
than in a ftate of chemical combbatioxu It is found in the mountain of Cbalances at 
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AlUmoni in Daupbiue, aflbciatcd with grey, white and red antimonUl ores, white cobalt 
ore, &c. 

VARIETY I. OF PARTICULAR SHAPES. 

a. Reniform. 

III. b I. Of a filvcr white colour and very brilliant, compofed of concentric conchoi- 
dal layers mammillated on the furface. AUtmont. 

VARIETY n. AMORPHOUS. 
a. Foliated. 

SPECIES III. NATIVE OXTDE OF ANTIMONY. 
Antimomal Ocbre, Kirw. Oxide d' Antimoine-, Fr. SpU/glafokkerf Germ. 

Is generally of a ftraw or lemon yellow colour, fomerimes yellowifh or reddlfh brown. 
It is found occafionally in lumps or interfperfed, but for the mod part as a covering to 
other antimonial ores, more efpecially the grey. It is without luftre, femi-indurated, 
and of an earthy texture. Before the blow-pipe it fublimcs without fiiGon in the form 
of a white fmoke ; with glafs of borax it effervefccs ftrongly, and is partially reduced. 
The grey antimonial ore, with which it mod frequendy occurs, is that o( Braunfdorf actx 
Freyberg, and of Hungary. The white acicular cryftals difcovered by Meitgex Junr. ac 
Cbaiances in Dauphine, which he calls Cbaucc d'Antimctne native, and of which he has given 
an account in the yourn. de Phyfiq. 1783, Tom. 13, P. 66, are now generally under(l:oo4 
to be a variety of the native muriate of Antimony, species iv. 

VARIETY J. AMORPHOUS. 

a. Superficial. 

b. Interfperfed. 
t. Earthy. 



SPECIES 
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SPECIES IV. MURIATE OF JNTIMONr. 
Muriate (TAntimoine^ Fr. fVeifs-Spie/glaferzy Germ. 

This very rare ore of antimony, difcovered by Rofeler in 1787, is for the moft part 
fuperficial ; and occurs either in ftellated acicular needles, or more frequently in rect- 
angular tetrahedral laminae, of a white colour, femitranlparent, and of a diamond or 
mother of pearl luftre ; the laminae often fet edgewife and mortifed into or paffing 
through each other fo as to form cells. It is brittle, of a foliated texture and heavy. 
Under the blow-pipe it decrepitates if fuddenly heated, but when reduced to powder it 
fufes, and is afterwards diffipated in the form of a white fmoke. By fufion with borax 
it efFcrvefces ftrongly and yields fmall reguline grains. It is totally foluble in Aqua Re- 
gia, and by the analyfis of Haquet and Klaproth appears to confift of Oxyde of Antimony 
in union with Muriatic Acid. At Chalances in Daupbine it is fometimes intermixed with 
laminae of grey antimonial ore, and at Przibram in Bohemia^ from whence the fined 
fpecimens have been procured, it is found on galena accompanied with red blende. 

VARIETY I. CRTSrALLISED. 

IV. a I. In reftangular tetrahedral iaminx, of a mother of pearl colour and femi- 
tranfparent, on cryftallifcd galena. Malazka, Hungary. 

V. a 2. The fame, with red bknde, on galena. Przihram. 
Catal. de Raab. III. D. a i. 

b. In ftellated needle-like cryftals. 



SPECIES V. RED ANTIMONIAL ORE. 

Oxide d'Antimoine combine avec I' Add arfenique et le Soufre, Kermes mineral notify Fr. 

Rotb-Spiejglaferz^ Germ. 

This alfo rare ore of antimony, though faid to occur fometimes in earthy lumps or in- 
terfperfed, is moft generally met with in delicate prifmatic friable cryftals, or flexible filk- 
like filaments, of a brownifli purple colour, fometimes inclining to blue or fteel grey. 
Its cryftals or filaments are for the moft part diverging or ftellated, fometimes fafcicu- 
lated. They are opake ; fpecific gravity faid to be 4.7. Before the blow-pipe they 
melt very eafily and emit a weak fulphureous fmell, and by degrees arc entirely difllpated. 
The compofition of this ore has not as yet been accurately invcftigatcd, but by Bom it 

K k t» 



( aso ) 

is ftatcd to confift of Antimony, Acid of Arfcnic and Sulphur; Mr. Sage conCders it as 
a Native Kermes MSneral. It is found generally accompanied with grey antimonial ore 
in white quartz at Malazka and Crefnnitz in Hungary ; with muriate of antimony at 
Braunfdorf \n Saxony ^ and alfo with native antimony at ytllemont in Dauphine. 



VARIETY I. CRTSTALLISED. 

VI. a \. In delicate filky filaments, of a dark brownidi red colours concentrated 
into ftars, with white opake quartz, indurated clay and yellow pyrites. Braimfdorf. 

VIL a 2. In numerous diverging fafciculi, inclining more to the purple> on white 
Ipongy quartz with ftellated fulphurct of anumony and yellow pyrites. Someplace*. 



VARIETY II. AMORPHOUS. 

a. Interfperfed. 

b. Earthy. 

SPECIES VI. SULPHURET OF ANriMONT. 
Grey antimonial ore. Antimoine Julfure^ Fr. Grau-Spiefglqferz^ Germ. 

There are few ores more remarkable than this for fplendour and variety of form, and 
of the ores of antimony it is by much the mod general. Its colour is blui(h or fteel 
grey, correfponding to that of the common antimony of the (hops, which is indeed no* 
thing elfe than this ore feparated from its impurities by means of fuHon. It is of me- 
tallic luftre, and often beautifully variegated on the furface. It occurs in lumps, in- 
terfperfed, or more or lefs delicately cryftallifed. In the mafs its texture is either com* 
paft, granular or foliated, more commonly however divcrgingly ftriated or fibrous ; 
when cryftallifed, its form, if determinate, is that of compreffed hexhedral prifms with 
obtufe tetrahedral pyramids, which are either comparatively large, mafly and longitudi- 
nally grooved, or more frequently in lengthened needle-like or capillary prifms diverging 
from different centres and varioufly decufTating each other. It is opake; brittle; very 
cafily fcratchcd by the knife, fometimes even fo foft as to foil the fingers; gives a 
blackilh powder; fpecific gravity from 4.194 to 4.516. Its metallic part is moft eafily 
foluble in aqua regia, from which it may be precipitated in the form of an oxyde by 
the efFufion of water. Under the blow-pipe it is very eafily fufible, giving out a white 
fulphureous finoke ; on the diflipation of its fulphur by a more gentle heac it leaves a 
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grey vitriBable oxyde, equivalent, according to Bergman, to about 74 per cent, of rc- 
gulus. 

Though moft commonly aflbciated with different forms of quartz, it is alfo not un- 
frcquently found with limcftone, fluor, indurated clay, iron pyrites, and ponderous fpar, 
through the folld cryftals of which laft thofe of this ore pals frequently in various direftions. 
It is met with very abundantly in the mines of Bareufb, the Bannatj Saxony, Travfyhania, 
Tu/cany, Corftca, and of many other parts s but more efpecially rich and beautiful from 
Cornwall, Lubillac in Auvergne, and Felfobanya in Uffer Hungary. 

VARIETY L CRrsrALLISED. 

VIII. a \. In long hexhedral prifms fomewhat comprefled, terminated fome by tc- 
trahedral, others by dihedral pyramids, the cryftals very numerous and eroding each other 
in various direftions, an opakcgrey quartz. Cremnitz, Hungary. 

R. de L. PI. 7, Fig. i j. 

IX. a 1. In flatted hexhedral prifms, very large, aggregated and diverging, of a 
fplendid fracture, and laminated texture, deeply grooved on the furface and terminated 
by tetrahedral pyramids s from the fides of the larger cryftals projedl at acute angles nu* 
merous fmaller ones, accompanied in many parts by an incruftadon of minutely cryftal- 
lifed quartz. Lubillac, Auvergne. 

X. a 3* In fhort hexhedral prifms terminated at both extremities by tetrahedral py« 
ramids, on the furface of granular grey antimonial ore, with grey capillary antimonial 
ore and brown blende. Cornwall. 

XL i I. In long prifms comprefled and diverging, of a laminated texture and co- 
vered by a yellow andmonial oxyde, with brownifli ponderous (par. Felfobariya* 

XII. b 2« The fame, diverging from a common centre, and penetrating the fub« 
ftance of tranfparent rhomboidal ponderous fpar. Same place. 

XIII. b 3. In long flender needle-like cryftals, diverging from diflferent centres and 
entangling numerous minute cryftals of white lendcular ponderous fpar, on fpongy white 
quartz. Sameplace. 

XI V. ^ 4. In ftiorter and more aggregated needles, varioufly decuflfating each other, 
in cellular white quartz. Cremnitz. 

XV. b 5. The fame, in more delicate cryftals, iridefcent on the furface. Felfobanya. 

K k 2 XVI. b 6. 
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XVI. b 6. The fame, the colour ftiU more lively. Fel/bianya^ 

XVII. i 7. In iridcfcent capillary filaments, delicate, flexible, and diverging from 
difiercnt centres, on fpongy ferruginous quartz. Same place. 

XVIIL i 8. In long compreflcd needle-like cryftals, diverging alfo from dilTerent 
centres and clofcly interwoven at their extremities. OrenmitZm 

XIX. b 9. The fame, incrufted on the furface by a brownilh ochry oxydc. 

Same place. 

XX. ^10. In prifmatic diverging cryftals, with femitranfparent realgar, on com- 
padt ftriated fulphuret of antimony and opake white quartz. Schemnitz. 

XXI. b 11. In fplendid bar-like cryftals, of a laminated texture, confufedly aggre- 
gated and covered partly by a brownifh red, and partly by a yellowifh incruftation. 

Pereta near Sienna^ Tufcary. 

VARIETY II. AMORPHOUS. 

XXII. a I. Of a compact fibrous texture, fomewhat incurvated and of a dull leaden 
grey colour, incrufted with yeUow oxyde of antimony. ComwalL 

XXIII. b I. Of a ftriated texture, forming ftellae in a mixture of calcareous fpar 
and clay with yellow pyrites, having tranfparent lenticular calcareous (par on the furface. 

Scbemnitz. 

XXIV. b 2. Of a converging ftriated texture, brilliant in its frafture. Hungary. 

XXV. b 2* The fame, in narrower ftrias. Tranfyhawa. 

XXVL b 4. Compofed of ftriated laminae, intermixed with yellow oxyde of anti- 
mony. Savoy. 

XXVII. b 5. The lame, intermixed with white quartz. Ilefeld. 

XXVIII. b 6. The fame, intermixed with pale red quartz, and covered on the furface 
by reddifli yellow oxyde. Corfica. 

XXIX. b J. Of a ftriated texture, intermixed with and incrufted by yellow oxyde. 

Auverffte. 

c. Foliated. Vide No. 26, 27, a8. 

XXX. d, I. 
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XXX. d 1* Of a granular texture^ intermixed with white quartz. Hungary » 

XXXI. e I. Of a compaft texture^ light grey colour, and angular frafhire. 

Same place, 

SPECIES VII. PLUMOSE ANTIMONIAL ORE. 

Federerzy Germ. 

This takes its name from being generally found covering the furface of other mineral 
fubftances in delicate capillary cryftals, which are confufedly interwoven, and have a 
flocculent or lanuginous appearance. Its colour is intermediate between fteel and bluifli 
grey, fometimes greyifh black, often tarniftied or variegated. Its fibres are britde and 
of but little fplendour j when compared it is internally of a fibrous texture and for the 
mod part of a metallic luftre. Before the blow-pipe it gives out a thick white fmoke 
and melts into a black flagg, which is fometimes found to contain a fmall propor- 
tion of filver; it is therefore by Baron Born, and many others, ranked with the filver ores 
(Argeni antimonialy Argent en Plumes). According to Bergman it confifts of Antimony, 
Sulphur, Iron, Arfcnic, and Silver. Its moft common affociates are quartz, calcareous, 
pearl, and ponderous fpars, galena, iron pyrites, and blende. It is found at Freyberg and 
Braunjdorf in Saxony ^ at Siollberg in the Hartz^ Sebemnitz in Hungary ^ &c. 

VARIETY I. CRTSrALLISED. 
a. In flender prifmatic needles. 

b 1. In delicate filaments lying in fiocculi, on the furface of dodecahedral quartz. 

Fe^obanya. 

GENUS VII. MANGANESE. 
Magnejium. Manganefe, Fr. Brawiftein^ Germ.. 

• 

This rcgulus, after perfcft fufion, is of a whiti(h fteel grey colour, uneven fraflure 
and granular texture, hard, britde, and of perfedl metallic fplendour. Its fpccific gra- 
vity from 6.85 Berg, to 7, Hielnu It is not at trailed by the magnet except when 
reduced to powder, and then probably from the prefencc of a fmall proportion of 
iron. In general it is found to pafs readily on expofure to moift air into a ftate of oxydc, 
at firft of a whitifh and afterwards of a blackilh brown colour ; fimilar changes are pro- 
duced on it by torrefadion, but next to platina, ic is of all the oietallic bodies the moft 

difficult 
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difEcult of fufion. It is foliible in all the mineral acids, but moft readily in the nitric, in 
which, when free from iron, it affords a colourlefs folution. It may be united by fufion 
with all the other metals, except quickfilver, rendering gold and iron more fufiblc, and 
copper left fo. It cannot be combined with fulphur. In its metallic (late no ufcful ap- 
plication has as yet been made of it. Its ores are, 

SPECIES I. NATIVE MANGANESE. 
Manganefe natify Fr. Gediegen-Braunjieiny Germ. 

Ic is found in fmall fomewhat flatted or reniform globules of a greyifti white colour 
and metallic luftre, having a divergingly foliated texture, and being, in (bmc degree mal- 
leable. It foils the fingers. In the mafs it is not obedient to the magnet. It was firfl 
difcovercd by Mr, La Peyroufe in the valley of Vicdejfos near Sem in the neighbourhood 
ofFoiXi Pyrenees, imbedded in native oxyde of manganefe of a filver grey colour. Joipvt. 
dePbjif. 1/86, JafFvier. 

VARIETY I. OF PARTICULAR SHAPES, 
a. Globular. 

SPECIES II. NATIVE OXTDE OF MANGANESE. 
Oxide de Manganefe, Fr. Grau-und Scbwarz-Braunjieinerz, Germ. 

The degree of oxydation occafions a remarkable difference, as in the cafe of iron, 
in the colour, luflrc, texture, and other properties of this ore \ hence thedivifions of it by 
authors into grey, black, &c. ftriated, foliated, &c. It occurs either amorphous, fupcr- 
ficial or interfperfed ; or of particular fhapes, as ftalaftitical, mammillated, &c. in ag- 
gregated diverging fafciculi ; or more or lefs diftinftly cryflallifed, and then in truncated 
tetrahedral rhomboidal prifms, thefe alfo frequendy diverging, and often entangled in each 
other. When cryflallifed, or of a ftriated or fibrous texture, or foliated and of metallic 
fplendour, its colour is generally fteel grey, inclining fometimcs to greyifh, brownifh, or 
bluifh black. It is opake j britde ; fo foft as to foil the fingers \ fpecific gravity, accorcUng 
to Brijfon, from 4.1 8 to 4.8 1. When without fplendour, it is generally greyifh, bluifh^ or 
brownifh black, fometimes liver brown or brownifh red j of different degrees of indu- 
ration, and more or lefs of an earthy texture ; forming fometimes fupcrficially a kind of 
fpumefcencc (Braunftein-Jchaum) on other ores, particularly on hcmaritc. The dull and 
Iplendid variedes of this ore are often intermixed. By calcination this oxyde acquires a 
darker colour, but does not become magnetic. To glafs of borax it imparts a reddilh 
brown colour inclining to violet. In pure nitric acid it is only foluble after long digef- 

tion, or on the acid being partially decompofed by the addition of fugar, gum aralnc or 
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Other analogous fubftances. In die muriattc, on the contrary, it ^ifolvvs with effervef- 
ccnce, converting a certain portion of it into oxymuriatic acid gas. The earthy variety 
of this ore, known by -the name of Black fFiad, pofTefles the remarkable property of 
taking (ire fpontaneouHy, when mixed with a fourth part of its wei^t of linfeed oil and 
expofcd to a gentle heat. According to Bindbeim, the cryftallifcd native oxyde of ll^eld 
contains a fmall proportion of Lime and Ponderous Spar, a fmaller dill of Copper, 

but no Iron, ff^edgwood found the black wad to contain Oxyde of Manganefe 43, 
Oxyde of Iron 43, Lead 4.5, Mica 5. The varieties of this ore are commonly found with 
iron ochre, hematite, and fpathofe iron ore, in baryte or quartz, fomerimes alfo in horn« 
ftone, jafpcr, indurated clay, calcareous fpar, &c. Its more ponderous and brilliant va- 
rieties are met with in Bareutb i at Annabergi Johngeorgenjiadt^ and Eibenftock^ Saxony \ at 
Sem in the county of Foix^ in Franca at Piedmont y in liafyi at Ile/eU in the Hariz j at 
Ilmenau in Tburingia^ and many other parts j and the earthy varieties in ftill greater 
abundance in all the foregoing places and many others. It is found in large quantities 
in Devonjhire^ Cornwall, Derbyjhirey Somerjetjhire, Torkfljire, &c. and befides its ufe as a 
pigment, it is extenfively employed in glafs-making and in bleaching. 

VARIETY I. CRTS^ALLISED. 

\. a 1. In fafciculi, compofcd of tetrahcdral rhomboidal prifms truncated at their 
extremities, confiifedly aggregated and projcdtbg in various direftions from the furface 
of an aggregated mafs of the fame. Ilefeld? 

II. a a. The fame, of a brighter colour, and in fomewhat larger cryftals on the 
fur&ce and in the cavides of compaA ore of the fame, intermixed widi cranfparent quartz. 

Ilefeld. 

III. a 3. The fame, in diverging fafciculi, clofely aggregated and croffing each 
other in various diredtions. Ilmenau. 

IV. b I. In long needle-like cryftals converging to different centres and forming 
fafciculi, in plated white opake barofclenite. Ilefeld. 

V. b 2. In very minute and numerous cryftals, of a dark ftecl grey colour, lying on 
the furface of brown indurated ochre. Germany. 

VARIETY IL OF PARTICULAR SHAPES. 

VI. a 1. In cylindrical ftaladites of a brown colour, indurated aod bocryojdal oa 
die furface. Nafau Siegen. 

VIL b I. 
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VII. ^ I. In fmall tubcrculi of minute aggregated cryftals, on the furfacc of tuberous 
and cavernous quartz, Ilefeld. 

VIII. b 2. The fame, on the furfece of coarfc brown hematite. Ncrfb America. 

IX. b 2* In a compaft irregular mafs of a greyifli black colour, botroidal on the 
furface. Mendip Hills, Somerjetjhire. 

X. b 4., The lame, of a more compaft texture and fhining frafture, mammillated 
on the furface. He/eld. 



VARIETY III. AMORPHOUS. 

XL a \. In an irregular ma(s, compofed of diverging (Iriac of a dark brown colour, 
with a mixture of fteel grey. Mont SiveUna, Venice. 

XII. a 2. In radiating fibres, compaA, and intermixed with compact radiating 
greenifli white filicious manganefe. Piedmont? 

b. Granular. 

XIII. c \. In an irregular angular mafs, compaA, ponderous, and of a dark brown 
colour, with an ochry mcruftation pn the furface, (Pierre de Perigord). 

Perigueux, France. 

XIV. d I. In a flatted indurated earthy piece, of a dark brown colour, with nume- 
rous fmall cryftals of rhomboidal tabular barofelenite on the furface. Switzerland. 

XV. d 2. In an irregular piece, indurated, earthy and ponderous, of a yellowUh 
brown colour. Hungary. 

XVI. d ^. In a light compact irregular mafs, of a liver brown colour and induraced^ 
earthy texture. Devonjhire. 

XVII. d 4. The fame, of a lighter colour and more ponderous. Somerjetfiire. 

This is the fort made ufe of at glals-houfes. 

XVIIL d 5. In fmall loofe indurated earthy fragments, of a dark brown colour in* 
clinbg to black, more ponderous than the laft. Same place. 

XIX. d 6. 
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XIX. J 6. In a (lightly cohering mafs, very light, of an earthy texture and blackifli 
brown colour. (Black IVad.) Derbyjhirc. 

XX. d 7, The fame, of a dun colour, and fo light as to fwim on water, Hartz. 



SPECIES III. SILICEOUS ORE OF MANGANESE. 
Manganeje blam. Oxide de Manganeje d'un blanc rougedtre^ Fr. Rotb-Brauriftewerz, Germ. 

This occurs cither of a whice, or more frequently of a paler or deeper rofe red 
colour, fometimes tarnilhed externally browniih or ycllowilh. It is found tithcr amor- 
phous, intcrfperfed, or -of particular Ihapes, as ftalaftltic, mammillated, botryoidal, &c. 
or cryftallifed in rhomboidal parallelopepids. It has little or no fplendour or tranfpa- 
rency; its frafture generally fine grained or uneven, inclining fomewhat to the foliated; 
its fragments indeterminately angular and fliarp edged j nearly of fufficient hardnefs to 
give fire with fteel; fpecific gravity according to Kir^ujan 2''^33* ^^ ^^ nitric acid it is 
foluble with effervcfcence and yields a colourlefs folution. Under the blow-pipe it rc- 
fifls fufion, but becomes black; to glafs of borax it imparts a violet colour. Accord- 
ing to the analyfis o( Rtiprecht it contains Oxyde of Manganefe 2S> ^\\^t^ SS* ^^^^ 5* 
and Alumine 5. It has been met with at Offenbanya, Kapnic and Nagyag in Trun/ylvama^ 
-where it forms the matrix of the grey gold ore, accompanied by quartz, blende, galena, 
fehlerz, copper pyrites, &c. &c. 

By many it is juftly confidered as bearing a clofc analogy to pearl (par, 

VARIETY L CRl^STALLISED. 

a. In rhomboidal parallelopepids. 

b. Indeterminate. 

VARIETY II. OF PARTICULAR SHAPES. 

a. Stalaflitic. 

XXI. i J. In an irregular mafs, intermixed with grey gold ore, mammillated and 
ochry on the furface. Nagyag. 

XXII. b 2. In an irregular plate, of a reddilh white colour, tubcrculatcd and mi- 
nutely cryftallifed on the furface. Same place. 

c. Botryoidal, Sec 

LI VARIETY 



( ^58 ) 



VARIETY III. AMORPHOUS. 



Striated. 



XXII F« b I. In an Irregular fiiatcery mafs^ of a reddUh white colour^ ihtermixed 
with auriferous pyrites, Nagyag. 

€. Earthy. 

GENUS VIII. SCHEELE. 
Sebeelium. TungJteniU, Kirw. Scbcel, Germ. 

A new femimetalj which has hitherto been procured only in frnall globules^ extemaHf 
of a brown colour, internally (teel grey with metallic lu(lre» In this (late it is brittle 
and of great weight, being according to Meffrs. ElbuyarU 17.600. It is more difficultly 
fufible than the regulus either of manganefe or of uranite, but on being expofed to the 
combined a6lion of heat and air is converted into a yellow oxyde, which exceeds the ori- 
ginal weight of the regulus in the proportion of 124 to lOo. A fimilar oxyde (Add of 
Tungften) may be obtained from it by treatment with the nitric or with the oxy-muriatic 
acid, in both which however as well as in the other mineral acids it is infoluble. It pro- 
duces no diminurion in the duftility either of filver or of copper, but incrcafcs the hard- 
nefs of iron, tin, antimony, bifmuth and manganefe. The ores of this femimctal are, 

SPECIES I. rUNGSrATE OF LIME. 
TtwgJIerr. Laps fondercfus. Tungflene, Fr. Scbiacrfieiny JVciJfer Zimftcin^ Germ. 

Is for the moft part of a yellowifh or greyifli white colour, changing not un- 
frequently into yellowifh grey, and fometimes fupcrficially into pearl grey or ycllowifli 
brown. It is generally found in lumps or intcrfpcrfed, alfo occafionally cryftallifcd and 
then always in oftohedrons and their modifications. It is femitranfparent; its fraSurc 
foliated inclining to the conchoidal, and having an undluous or diamond fplcndour j icl- 
dom of iuiricicnt hardncfs to give fire with ftcel i brittle ; fj:ecific gravity according to 
■Hri(]o)2 6 06^^. It ib not folublc in water, and but partially fo in acids even by the affiftancc 
o: heat ; with the nitric or muriatic it afifumcs a yellow colour. Under the blow-pipe it 
decrepitates and is infjfible />tT^, but with microcofmic fait it cfTcrvefccs and melts into 
a bluilh jM'jbule. According to the analyfis oi Scbeele it confifts of Tungftenic Acid44» 
'Liir*e 56. It lias been chiefly met with at SchlahnivaU^ Schonfeld and Vlatten in Bobemia^ 

EbiOifriederfdorf 
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Ebrenfriederjdorfm Ssxmj^i and J^tjherg in Sweden^ aflbclated with fpatbofc tin ore (with 
which it was long confounded), quartz, mica, ftcatite, talc, iron ochre, &c. 

VARIETY I. CRrSTJLLISED. 

h a J. In femitranfparent white alucniniform oftohedrons, on a mixture of mifpickel 
and wolfram. Scbon/eld, Bobama. 

Caiah de Raab IX. C. b. i. 

11. a 7.. In dull white opake aggregated odohedrons having the apices of both 
pyramids deeply truncated, on brown fpathofc tin ore in large irrejgular compounded 
cryftals with white quartz. Bohemia^ 

R.deL. PI. III. Fig. 3. 

b. Indeterminate. 



VARIETY II. AMORPHOUS. 

III. a I. In a fmall femitranfparent mafs, irregularly rounded. Bobenna. 

IV. a 2. The fame, in an irregular piece, with brownilh indurated clay on the fur- 
nace. Same place. 

SPECIES II. WOLFRAM. 
Wolfram^ Ecume de Loup^ Fr. fFoifram, Germ. 

Is of a dark brownilh black colour, fomedmes fuperficially variegated or tarnilhed of 
a bluifti grey. It is found in lumps, interfperfed, in plates, or cryftallifcd in comprcfltd 
hexhedral prifms with tetrahedral pyramids. It is always opake. Externally it has litile 
fplendour, internally its luftre approaches to the metallic. Its frafturc is lon/l.udinally 
foliated, tranfverfcly uneven ; fragments indeterminately angular j whc'n fcrat:! rd wiffi 
the knife, to which it yields pretty readily, it gives a reddifli brown f:reak. Sp jiP/ f ^- 
vity, according to Brifon, 7.1 19. By the mineral acids it is affevf^ed r.varly ' : the . up 
manner as tungften. Under the blow-pipe it decrepitates without fnfion ; vich I'^i.x 
it efFervefces and communicates to it a greenifh yellow colour by the aopllcadon • f the 
interior and a rcddilh by that of the exterior flame: it cfFervefcej r.;fi wit, tni" cof" 
mic fait and tinges it by the exterior of a pale and by the interior of a darker i .: -^ 
lour. By the ansAyCis of M^rs. d'Elhuyart it is ftated to confill of Turgiienic iW/ . , 
Oxyde of Manganefc aa, Oxydeoflron 13, Silex and Tin 2, The wolfram of/..- 
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dice in Cornwall yielded Mr. Kiaprotb Tungftcnic Acid 46.9, Oxyde of Iron 31.99 and 
fome Arfenic. 

Wolfram, like Tungften, is found only in primitive mountains. It is principally met 
"with in the mines of Bohemia^ Saxony ^ and Cornwall. It was formerly confidered by fomc 
as an ore of iron, by others as a particular fpecies of mangancfc, and by many as a variety 
of the common tin ore, by which it is almofl: always accompanied together with quarts 
and mica. 



VARIETY I. CRTSTALLTSED. 

a. In compreffcd hcxhedral prifms with tetrahedral pyramids. 

b. Indeterminate. 



VARIETY II. AMORPHOUS. 

V. a I. In long and narrow converging ftriae, (hining in their frafture, in coarft- 
brown indurated (leatite. Bohemia. 

VI. ^ i.^ In broad lamins, of a fcaly texture and dark brownifh black colour, with 
green carbonate of copper and white quartz. Cornwall. 

VII. b 2. In maflcs of a laminated texture compofed of confiifcd cryftals, wirh brown 
ipathofc tin ore and white quartz,, on gneifs, Bcbemia. 

VIII. b 2* Of a laminated texture and fomewat i^ecular on t hefurface, with trans- 
parent greyifti quartz. Altenbc7'g. 

IX. ^ 4. The fame. Bohemia. 

X. b 5. The fame, in narrow flriatcd lamina?, imbedded in whitifh quartz. 

Jobngeorgenjladt. 

XI. b 6» The fame, of a dark brown colour, with blue indurated clay on \%hitc 
quartz. Same place. 

XII. by. Of a dark brown colour in clofely compaficd lamir.je„ having a divcrg- 
ingly ftriated appearance, with quartz and grey indurated micaceous clay. Same place. 

XIII. c \. Of a clofc granular texture and brown colour, with ycUowifh mica in 
large plates. AUenberg. 

ft 
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GENUS IX. URANl^E. 
Uranium Uranity Fr. Urariy Germ. 

The properties given to this (cmimetaJ by Mr. Klaprotb, by whom it was difcovered? 
in 1789, arc the following. Its colour, dark ftcel or iron grey inclining internally to 
brown; luftre weakly metallic j hardnefs nearly tlic fnme with that of tin i brittle; fpe- 
cific gravity 6.440.. 

As yet it has been obtained only in fmall imperfe<5bly cohering globules, being cx^ 
tremely difficult of fufion. It is folublc both in the nitric and oxy-muriatic acids. Its 
oxyde, which is of a yellow colour and is alio foluble in theft and in mod other acids, com- 
municates to microcofmic fait and to the concrete phofphoric acid' a grafs green colour, 
but with foda or borax it melts into a greyifh or brownifli opakc porous or fcoriaccous- 
bcad. Its efFeds upon the other metallic bodies arc not yet known. The ores of this 
new fcmimetal arcji 



SPECIES I. NATIVE OXTBE OF URANITE. 

Which occurs either in fmall quadrangular tables or cubes, generally of a deep oryel- 
lowifh green colour (Calcolite. Gruner-Glinmer^ Grun Uranerz, Germ.J or in lumps, dif^ 
feminatcd or incrufling other fubftances, and of a lemon yellow colour inclining fometimes 
to red or green, (Vranckker^ Germ.) When cryftallifcd it is tranfparent and of confider- 
r.b!e liiftre, its fraflure foliated, ftreak grecnifli. white, not brittle nor particularly heavy. 
The amorphous, on the other hand; is without either luffre or tranlparency, of an earthy 
fratflure, and, in general, eafily friable. In either form it is foluble in the nitric acid and 
precipitablc by the Prufllan alkali. By a ftrong heat the yellow changes its colour to a 
browniin grey; but is infufiblc ; the green is infufible by alkalies. According to the ex- 
perimcnrs of Klaprothy the green colour of the cryftallifed and thereddifli colour of fome 
varieties of the femi indurated, depends on the accidental prefence, in the former of a 
fmall proportion of Oxyde of Copper, and in the latter of Oxyde of Iron. The reft he 
confiders as Uranite in union with Carbonic Acid, or more probably in a ftate of Oxyde, 
as feems now to be the general opinion. 

The general aflbciatcs of this rare ore are, compaft brown and red iron ftbne, iron 
cchre, quartz, hornftone, and indurated clay; it is alfo very frequendy accompanied by 
pech-blcnde and fometimes, the femi-indurated more efpecially, by a bluilh mineral fub- 
ftance, which, according to Mr. Karjlois defcription, refemblcs tlic variegated ore of 
copper. The mines, from whence the native oxyde of uranite has been almoft exclufiveiy 

obtained^ 




obtained^ are thofe of Sajka in the Bannat^ Jobngeorgenjiadt and Eibcuftock in Saxwy, and 
Joachimjlbal in Bohemia. 



VARIETY I. CRTSTJLLISED. 

I. a I. In thin Tcftangular plates, of a draw yellow colour, on an ochry micaceous 
indurated fchiftus. Jobngeorgenjiadt. 

II. a 2. The fame, in more minute plates of a grafs green colour changing to a 
greenifh yellow, on coarfe ferruginous quartz. Same place. 

III. a J. The fame, of a perfeft grafe green colour, fome of the cryftals of fuffi- 
cient thicknefs to become cubic, on an ochry indurated clay intermixed with quartz and 
mica. Same place. 

TV. b 1. In indeterminate cryftals of the fame colour, on black compact icaly pcch* 
blende fome what (hining in its fradture. Someplace. 



VARIETY II. AMORPHOUS. 

V. a I. Of an earthy texture and yellowifli white colour, on the furfacc of pech* 
blende. Georgewagsford, Saxony. 

SPECIES II. SULPHURET OF URANITE. 
Pecbilendey Fr. Scbwarz-Uranerz, Emmerling. 

There is but little variety in the colours and forms of this ore, being generally of 
different ftiades of greyifh black, and found for the moft part in lumps, or interfperfed^ 
fometimcs cellular, very rarely reniform, and never cryftallifed. It is fometimes iridc- 
] fcently tarniflbed on the furfacej always opake. Its luftre internally femi-metallic indin- 

» ing to the unftuous and fometimes to that of the diamond. Its frafturc conchoidal ap- 

proaching to the uneven ; brittle s not of fufBcient hardnefs to give fire with fteel; ftreak 
darker coloured i Ipecific gravity 7.500. Its metallic part diflblves moft readily in the 
nitric acid or in aqua regia, yielding folutions of a pale yellow colour. Under the blow- 
pipe it is infufible per/e ; with foda or borax it gives a grey opake flag, and with micro- 
cofmic fait a clear glafs of a grafs green colour. According to Klaproib when feparated 
from its ferruginous and other heterogeiicous matter it confifts of Oxydc of Uranitc in 
union with a fmall portion of Sulphur, which, in the folutions above mentioned, remains 

S undiflblved. 






( a63 ) 

undiflblvcd It has hitherto been found only at Joacbim/ibal m Bohemia, and at Jobn^ 
getnrgenftadt and Scbneeberg in Saxony. 



VARIETY I. OF PARtlCULAR SHAPES. 

a. Reniform. 
h. Cellular. 

VARIETY n^ AMORPHOUS^ 

VI. a I. In a compaft irregular mals of a daiic brown colour and angular fradhire; 

• Jobngeorgenfiadt. 

VII. a 2. The fame> of a pitch colour and fblid texture^, covered by dark grey in*^ 
durated clay intermixed with decompofing yellow pyrites* Same place. 

VIII. a 3. The fame>. in opake grey quartz> with ycUow^ pyrites and red arftniate oC 
cobalt. Same place. 

IX. J 4. The fame, compofed of thick layers intermixed with galena. Saxotiy. 



GENUS X. MOLTBDENA. 
Molybdenum* Molybdene, Fr. Molybdan, Germ.. 

Takes its name from the common molybdena, from which it was iirft obtained by Mr. 
Ilielm in fmall agglutinated maflcs. It is externally of a whitifh yellow colour, internally 
whitilh grey, wich a weak metallic luftre. It is brittle and not obedient to the magnet. 
Its fpecific gravity, according to Heidinger, 6.963, after fomc days immerfion in water 
7.5CO, Kirwan. Of the mineral acids it is mod readily adted on by the nitric, by which 
it is converted into a white faline mafs poffcffing properties fimilar to thofe of the acid of 
molybdena. Under expofure in the open fire to a red heat it is converted into a white 
flocculent oxyde, which is alfo acid to the tafte and foluble in water ; in clofc veflels it is 
nearly inflifible. Mr. Hielm has fucceeded in combining it with all the other metals, in 

each of which it produces an alteration of properties. The only ore of this new fcmi- 
metal is. 



SPECIES 
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SPECIES I. MOLl'-BDENA. 
Alolybdene^ Fr. IVafftrlkif Germ. 

Which occurs in lumps, or intcrfpcrfcrd, or, though Icfs frequently, cryftallifed in hcxhc* 
dral lamina?, fomctimes accumulated on each other fo as to form (hort hcxlicdral columns. 
Its cobur leaden grey, inclining to red ; its furface fplendid, fmooth and unctuous ; its 
fracture curved- foliated j its Lminac flexible and opake; fo foft as to foil the fingers; 
fpecific gravity from 4.569 to 4.848. It is infolublc both in the fulphuric and marine 
acids; in the warm nitric acid it eftcrvefcts, leaving a greyifli oxyde ( Acid of Moljb^ 
dena) which is folublc in about 570 times its weight of common water. In clofc 
veffels it is not afFc<fled by heat; in a ftrcng open^firc it emits a fulphurcous fmell 
and yields a greyiili white flocculent oxyde and a yellowifli femivitiuitd lefiJuum. 
It is but little altered under the blow-prpc cither by borax or microcofn.ic fait, 
but -it efl^ervefces with the fixed alkalis and communicates to them a reddi/h prarl 
colour. According to the analyfis of A^/^/rc/ifr it confifts of Molybdic Acid : c, Sul- 
phur 40. It is found foicly in primitive mountains at ^clakenwalde and Zinuwaid in 
Bcbemiay at AUenbergi Geir, Ehrenfriederfdcrf and other parts of ^.axcny^ and at Isicrlerg 
and Gerdfrum in Sweden^ frequently affociatcd with or in the neighbourhood of Ipathofe 
tin ore, and generally accompanied by wolfram, quartz and mica, more rarely by na^ 
tive arfcnic, ponderous (par, fluor, topaz, &c. 



VARIETY I. CRYSrALLISED. 

a. In hexhedral laminae. 



VARIETY II. AMORPHOUS. 

I. a. I. In broad thin and fhining laminae, of a leaden grey colour, lying on each 
other in a parallel direction and intermixed with a fmall proportion of ferruginous quartz. 

Scotland. 

II. a 2. In thinner and more compa6led laminae, on impure indurated clay with white 
quartz. Altcnb§rg. 

IIL a 3* The fame, diffcminated through a coarfe mixture of mifpickel^ white quartZj 
cryftallifed mica and wolfram. Someplace. 

IV. a 4. 



•>H 
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IV« a 4. The famcj alio difleminaced in red copper ore» on white quartz and in* 
crufted with green malachite. LevatU IfUmd;^ Spamft) Town, America. 



GENUS XL TITANIUM. 

This denomination is given by Mr. Klaprotb to another new fcmitnctal, the oxyde of 
which, according to his late experiments, is faid to be contained in the red fchorl ofBoinik 
in Hungary, and of Icveral other analogous fubftanccs. This fuppoled oxyde, when 
pure, is of a white colour, and by calcination changes to a yellow and afterwards to a red^ 
and in contaA with charcoal, to a blue. It affords a yellow enamel. From (he mineral acids, 
in all of which it is foluble, it may be precipiuted by the pruQian alkali, the acid of galls 
and fulphuret of ammoniac; it is alfo thrown down by zinc of an indigo blue, and by 
tin of a pale red colour changing to that of the ruby : no means however, hitherto 
dcvifed, have fucceeded in reducing it to a perfedl regulus. 

.The red fchorl of Boinik above mentioned, which occurs in ftriated prifmatic cryftals 
of alight brownidi red colour, imbedded in quartz intermixed with veins of micaceous 
fchiftus, by the analyfis of Klaproib confifts of Oxyde of Titanium with a fmall portion of 
Silex and Alumine s and by the analyfis of Ai. Vanquelm and Hecht, the red fchorl of Sh 
Trieux in France, found alfo of a reddidi brown colour, in hexhedral prifms or rounded 
maffes, appears to be of a fimilar nature. Oxyde of Titanium has likewife been dif- 
covered, by the foregoing chemifts, in a blackifli brown mineral met with at Pajfau in 
Germany, in tetrahedral prifms with fmooth and (hining furfaces, and more or le(s tranf- 
parent; in reddifii brown hexhedral prifms with hexhedral pyramids, froiji Cajueb near 
Vuitrage in the province of Burgos i in another of the fame kind found in the year 1787 
by Prince Dindtri von Gallitzm in the granite of Speffart near Afcbaffenhurg \ in rounded 
laminated grains of a greyifb black colour, inclining to brownifli red, mixed with 
the auriferous fand of Ohlapian in Tranfylvania, and in the Menacbaniie difcovered ibmc 
years fince by M*. Gregor in a valley of the parifh of Menacban in ComwaiL 



GENUS XIT. SILVANITE. 

By Mr. Kirwan this name has been g^ven to the new iemi- metal difcovered in the 
H^bite Gold ore of Facebay by JWr. MuUer, and pofleflfed of the following properties. 

Its colour greyilh white, luftre metallic, fradure granularly foliated, very britde, 
fpecific gravity after fiifion 6.343. It melts eafily, and in the open fire is converted 
into a voladle white oxyde, approaching to the nature of an acid. It is mod readily 
foluble in aqua regia, in which it yields a yellowifh folution. By fgfion it combines with 

M m fulphur 
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fulphur and forms wich it a ftriated mais. With mercury it may be amalgamated by 
(imple trituration. In the ore above mentioned^ according to Mr. Muller*s analyfis, it is 
united in its Reguline ftate with Native Gold, together with a fmall proportion of Arfe- 
nic and Nickel. Fide Gold, Species hi. 

The exiftcnce of this as a new femi-metal has been farther confirmed by the late ex- 
periments of A^, Klaprotb, who has afcertaincd its properties more accurately, and given 
to it the name Tellurium. According to his analyfis the JVbite Geld ore of Faccbay 
contains Tellurium 92.55, Iron 7.20, Gold 2.5; the Graphic Gold ore of Offenbanya^ 
Tellurium 60, Gold 30, Silver 10 i the Telhw Gold ore o( Nagyagy Tellurium 45, 
Gold 27, Lead 19.5, Silver 8.5, and a minute quantity of fulphur; and the Foliated 
Grey Gold ore of Nagyag, TcUurium 23, Gold 8.5, Lead 50, Sulphur 7.5, Silver and 
Copper I, Vide Annales de Cbimiey Tom. XXV. P. 273. 



GENUS XIII. CROME. 

Lately difcovercd by Af. Vauquelin in the red lead ore of Siberia, which he condders as 
compofed of the Acid of this metal in combination with Oxyde of Lead. The metal 
itfelf he dates to be of a greyifli white colour, and in the form of needles entangled in 
each other, very brittle and very difficult of fufion. Under the blow- pipe it acquires a 
lilac cruft, which in cooling becomes green, and communicates this colour to glafs of 
borax. The nitric acid is the only one which has any remarkable aftion on it. By re- 
peated diftillarion with this it is converted into a greenilh and at length into an orange 
yellow powder, foluble in water and having an acid tafte, comUnable alio with the al- 
kalis, and having farther the remarkable property of precipitating the nitrate of (ilver of 
a cinnabar red,^ nitrate of lead of an orange yellow, and nitrate of copper of a chefnuc 
red colour. 

From thefe and other circumftances M. Fauqudin thinks himidf authorifed to coik 
fider this fubftance as a new femi-^metaL Vide Aimales de Qnme^ Tern. XXF^ Pag. ai 
and 194. 



CLASS 
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CLASS IV. INFLAMMABLES. 



Thefe are fuch mineral fubftances as are more efpecially remarkable for exhibiting 
the phenomena of combuftion^ by which> like other inflammable bodies^ they undergo 
an entire change in their properties, and with a few exceptions fumiOi, in the opinion of 
the modern chemift^ the bafis of particular acids. They are comparatively of le(s fpe- 
ciHc gravity and hardnefs than moft of the other bodies of the mineral kingdom. They 
are infoluble in water, and almoft as generally fb in fpirits of wine. Many however 
are foluble in oils, more efpecially in the eilential oik. Such as contain charcoal are capa- 
ble of decompofing, by the afllftance of heat, both the fulphuric and nitric acids and their 
faline compounds, and of eflefting the reduftion of the metallic oxydes. 

In medicine and in the arts, and as articles of fuel, they are fubftances of general 
utility. 



ORDER I. AERIFORM. 



GENUS I. HTDROGEN GJS. 
InflammabU Air. Gaz bydrogene^ Fr. 

Takes the name of hydrogen from the remarkable property of producing water under 
combuftion with oxygen gas. It is the lighted of all the permanently claftic fluids, be- 
ing when pure, according to Lmoiftcr^ to atmofpheric air in the proportion of 0.094 to 
1.000. 



SPECIES I. COMMON HTDROGEN GAS. 

This is generally found in coal mines, and for the moft part in mixture with bitumi- 
nous or coaly matter, and alfo with carbonic acid gas, by which laft its fpecific gravity is 
confiderably increafed. It burns with a blue flame, and is often productive of dangerous 

explofions. 



M m 2 SPECIES 
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SPECIES II. SULPHURATED HTDROGEN GAS. 

Hepatic Gas. Gaz bepatique^ Fr. 

Common Hydrogen Gas holding Sulphur in folution. This burns with a light blue 
flame, has an offenfive fmell, and is fomcwhat heavier than common air; it is alfo 
fometimes found in coal mines, but mod frequently in mineral waters or in caverns ad* 
jacent to volcanos^ and is often the refult of the decompofition of certain kinds of py- 
rites. 



ORDER II. LIQUID. 

GENUS I. LIQUID BITUMEN. 

ErdotU Germ. 

The (pecies of this genus are generally believed to be of an animal or vegetable originj 
and to differ from each other principally in their colour and degrees of confidence. 



SPECIES I. N APT HA. 
Naptbe native^ Fr. Napbta, Gernu 

Found on the fur&ce of certain fprings, or ifluing from certsun ftrata, in the form of 
a light thin yellowiOi, often colourlefs oil, highly odoriferous and bflammabk. Its fpe- 
cific gravity from 0.708 to 0.847. ^^ ^ infoluble in fpirits of wine, and by the nitric 
acid is thickened, but not inflamed In diftillation it rifes without being decompofed. 
When expofed to the air it becomes at firfl: of a darker yellow colour, and afterwards 
brown and of a greater degree of confidence. It is found in Perfia^ 00 the borders of 
the Cajpianjea j in Calabria^ Sicily^ Modena^ and America. 

I. J I. Tranfparent and of a ycllowifh cobur. Perfia. 

II. a 2. The fame, of a deeper cobur. Sam place. 
HI. a 3. The feme, of a ftUl deeper colour. //«^. 



SPECIES 
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SPECIES II. PETROLEUM. 
Petroly Fr. Gemeines ErdoeU Germ. 

Is generally of a dark blackifh brown colour^ of lels tenuity and tranfparency than 
naptha» not fo inflammable, and of a leis agreeable odour; fpecific gravity from 0.847 
to 0.878. It is in a flight degree foluble in fpirits of wine, and in burping aflfords a 
Iboty flame, leaving a fmall quantity of coaly refiduum. In diftillation it yields a thin 
colourlefs oil fimilar to naptha, an empyreumatic acid, a brown empyreumadc oil and 
a certain quantity of carbonic acid gas. It is generally the produce of ftrata of fecondary 
formation, more particularly fuch as abound in coal, from which it frequently exudes. 
It is met with fometimcs in conflderable quantity in the coal mines of Sbropjbirt^ in Lan^ 
ca/birei in the neighbourhood o( Edinburgh^ and other parts of Great Britain ; in Perfia and 
the Eaji Indies ; in diflfcrent parts of Italy ^ France, Swifferland, and Gfsrmanyi in Sweden 
and Siberia, and alfo in North America. 

IV« a I. In a fluid ilate, opake and of a reddi(h black colour. 

V. a 1. The {ame, of a darker colour and thicker confiftence. 



VI. J J. The fame, of the confiftence of treacle. 



Sumaira. 
Induf. 



SPECIES III. BARBADOES TAR. 
Petrol tenace, Fr. Bergtbeer, Zabes Erdpecb, Germ. 

This is of a dark reddifli or brownifh black colour, nearly of the confiftence and te- 
nacity of common tar and having a bituminous fmell; fpecific gravity i.i. It bums 
with a thick fmoke, and is partially foluble in fpirits of wine. The moft common kind 
with us is that fi'om the IJUmd of Barbadoes. It is found alfo in different parts diPerJia, 
France, Norway, Sweden, Siberia, &c 

VII. a 1. Of a deep reddifli black colour, of the confiftence of tart Barbadoes. 



VIII. a 2. The fame, of the confiftence of honey. 



Auvcrgne^ 



ORDER III. SOLID. 



GENUS 
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GENUS I. SOLID BITUMEN. 

Erdpecby Germ. 

This genus is in reality little more than a continuation of the former, the charaAerillic 
properties of which pafs infenfibly into thofc of folid or concrete bitumen, in which the 
nature and proportion of extraneous admixture conftitutes the chief diftin&ions. 



SPECIES I. ASPHALTUM. 
Maliba. AfphaUty Fr. 

Is either of the colour and confidence of common pitch (Mineral Pitch) or completely 
indurated, of a conchoidal frafture and glafly luftre (Indurated Petroleum). When heated 
it has a bitumous odour, it melts eafily, is very inflammable, and when pure burns 
without leaving any afhes^ fpecific gravity from 1.4 to 2. It is faid to be found float* 
ing on the lake A/phaltes, whence its name ; fpecimens are alfo brought from Auvergne 
in France^ the IJland of TYinidad^ and various other parts. 

Mr. Hatcbet is juftly of opinion, that the progreflive changes of naptha into petroleum^ 
mineral tar, mineral pitch, and afphaltum, are caufed by the gradual diflipation of part of 
the hydrogen of the bitumen and the coniequent difengagement of carbon. Vide 
Tranf.o/tbe Linn. Soc. FoL IV. P. 132. 

I. In an irregular piece of a black colour, brilliant lullre, and conchoidal fraflure. 

Auverpu. 

n. The fame. Derlyjbire. 

III. In detached fragments of a greyifli colour, found in the cinnabar mines of 

Tbe Duchy of Deux Ponts. 

IV« In an irregular pordon, with cryftallifed calcareous ipar. Auvergne. 



SPECIES II. JET. 
Situme de Judee^ Fr. Scblactiges Erdpecby Germ. 

Is of a deep black colour, fomedmes inclining to brown, but confiderably harder 
and lels brittle than afphaltum. It breaks with a conchoidal fradlure and is internally of 
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a glafly luftre. It has no odour except when heated; fpecific gravity i.i04« It melts 
in a ftrong heat, and when burned leaves an earthy ferruginous refiduum. It is par- 
tially folublc in fpirits of wine ; with unftuous oils it nielts into a black varnifli. It oc- 
curs in moft of the places already mentioned as productive of the other forms of bi- 
tumen, 

V. Compadl, of a (hining vitreous frafture and fufceptible of a fine polifli. 

County of Foix in France. 

VI. In irregular (hattery layers intcrpofed between plates of white calcareous fpar. 

Saxony^ 

SPECIES III. COAL. 
Cbarbon de Kerrey Fr. SteinkobUi Germ. 

Coal, in the opinion both of Mr. Kirwan and M^. Hatcbei, is to be confidered as conl- 
pofed of Bitumen intimately mixed or rather combined with various proportions of earthy 
or ftony matter j it is in moft inftances alfo impregnated with pyrites. The common 
properties of this fubftancc arc univerfally known. It always occurs in beds more or Icls 
horizontal, of different degrees of thicknefs and at different depths; moft commonly in, 
ftrata of grit, or of argillaceous fchiftus. It is found in confiderable abundance in the 
northern, weftern, and fouthern parts of France, in the Netberlands, fTefipbalia, Ducby of 
Deux PontSi and many other parts of the continent ; in Cbina^ the northern parts of 
America^ and in inexhauftiblc quantities in moft of the counties, of Great Britain and Ire^ 
land, 

VARIETY I. COMPACT. 

VII. Of a fhattcry frafture and very iridefcent. Bannat. 

VIII. In a flatted portion ftriated on the furface. Maeftricbn 

IX. Of a black colour, foliated fraflure, and very fplendid. Kiikeimy^ 
Vide Kirwan Elem. of Mineral. Vol. II. P. 50 and 520 

X. Of a black colour, rather lefs fplendid, but more brittle (Culm J. South ^aleu 
Kirwan, Vol. II. P. 51. 

XL Of a black colour and common luftre^ in its crofs fiadure conchoidaT (Qmnd 
Coal). Lancajbire. 

Kirwan^ Vol II. P. 5a&<23. 

XII. Of 
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XIL Of a black colour, greafy luftre and foliated frafture. ffnritpbavtn. . 

Kirwan^ Wo\.l\. P. 54 A 5^5- 

Xni. Of a black colour, foliated fradure, and but licde luftre. Swanfca. 

Kirwan, Vol. II. P. 55 & 526. 

XIV. Of a black colour, compofed of layers varying alternately in their luflre (Kit- 
band Coal). Irwine, ixotUmJ. 

Kirwan, Vol. II. P. 56. 

VARIETY n. SLArr. 

XV. Of a greyifh black colour^ litde luftre, fradure partly flaty, pardy tmperfedly 
conchoidal (SpUntCoal). Argykjbire^ Scotland. 

Kirwan^ Vol. II. P. 524. 

VARIETY IIT. BITUMINOUS WOOD. 

XVI. tf 1. In a flatted piece of a brown colour and without luftre« ( Surtur-brand^ 
BUuminqfes Holz.) Icdand. 

XVIL h \, Of a brownifh black colour and lamellated texture. 

Obf. et Mm. Jur la Pbjifiq. Tom. XXXVII, Pag. 275. Utzaackt Svoiffarlani. 

XVIIT. c I. Of a br6wra(h black colour and dole Haxj texture. 

PbU. Trttttf, Vol U. & XLIX. Bev^ Heath, Devmflnre. 

VARIETY IV. PEAT. 

SPECIES IV. MINERAL ELASTIC GUM. 

Elaftic Bitumen. Cabouicbou fqffik, Fr. 

Is generally of a yellowifti, reddifti, or blackifli hrowii colour^ inclining fomerimes to 
green, and of an elafticity and confiftencc intermediate between thofe of foftened cahout* 
chou and the finer kinds of cork- wood. In fome inftances it is nearly liquid and adheres 
readily to the fingers, in others indurated and friable. The fpeciflc gravity ef the more 
elaftic is, according to Mr. Hatchet, 0.9053. When heated it inflames and emits an un- 
pleafant odour. It difTolves in unduous oil, but is infbluble in fpirit of wine, asthcr and 
oil of turpentine, and is not a6FeAed by the nitric acid. Under diftiUadon it yiekls an 
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empyreumatic oil and a carbonaceous refiduum. By Mr. Hatcbett the elaftic bitumen 
is confidered as a modification of naptha or petroleum^ fufcepdble of a further altera* 
don of property, by maceration in water and long expofure to air. It was Brft difco- 
vered in the year 1789, in a vein of the Odin Lead Mine near CaftUton^ Derbyjhire^ aflb- 
ciated with galen^, fluor^ calcareous and ponderous (par, quartz, blende, calamine, fele- 
nite, and afphaltum. 

XVII. Of a (hining black colour and compad, with cubic fluor and calcareous fpar 
on grey limeftone. Odin Mine. 

XYIII. Of a greyifh black colour, foft and elaftic to the touch and of a conchoidal 
fra£ture, without matrix. Same place. 



GENUS II. AMBER. 
EleSrum, Succinum. Succin^ Fr. Bernjieinj Germ. 

The ufual appearances of this fubftance authorife the appropriation of its title to 
two ipecies, viz. 

ft 

\ 
SPECIES I. HONET'SrONE. 

Pierre de ASel, Fr. Honigflein, Germ. 

Found near Ariem in Tburingia in the fiffures of bituminous wood, in infular or ag- 
gregated oftohedral cryftals, of a honey yellow colour inclining to hyacinth red ; femi- 
tranfparcnt ; brittle j of a conchoidal fra6hire and vitreous (plendour ; eafily fcratched 
by the knife; fpecific gravity 1.666. It is not eleiSric upon fridion. When heated 
it becomes parriy black and pardy of a white colour, fumes and falls into powder," but 
does not inflame, nor is it foluble either in fpirit of wine or unftuous oils. According 
to the late analyfis of Af. Jbicb it confifts of Carbonate of Alumine 16, Carbon 4, Oxyde 
of Iron 3, Carbonic Acid 40, Water of cryftallifation 28, Naptha 5.5. WiAcAnnal. 
de Cbim. Tm. XXVIII. Pag. 76. , 

« 

VARIETY I. CRTSTALLISED. 

» 

a. In odohedrons, or double tetrahedral pyramids joined bafe to bafe. Catal. de 
Raab. T. II. P. 90. III. A. 4. ... 



i ■ 



b. Indeterminate. * . . \ : ? 
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SPECIES IL COMMON AMBER. 

Succin, Fr. Birnficin^ Germ. 

Found in irregular lumps generally of a yeUow colour^ fomedmes inclini/ig ta red, 
brown or black, more rarely to green or white, and with more or lefs tranfparency. Its 
frafbure conchoidal ; luftre unftuous i eafily fcratched by the knife. Specific gravity 
from 1.078 to 1.085. By fridion it becomes eleftric and emits an agreeable odour^ 
more efpecially if heated. In fpirits of wine, aether, eflendal oils, alkaline folutions and 
in all the acids, except the fulphuric, it is nearly or altogether infohri>le> but in the na- 
tive balfams and unctuous oils it completely diflblves and forms different Idnds of varnifli. 
Heated in contadi: with air it inflames, and gives out a thick white highly odorous finoke 
leaving a black brilliant fpongy coal. In dillillation it yields a reddilh acid phlegm, a 
light whitifti or yellowifli oil, a volatile concrete acid fait (Acid of Amber )^ and a com* 
padl coaly refiduum amounting to about t\ of the whole. According to the analyfis of 
Baumer it confifts of Petroleum 7 a, Acid of Amber 4.5, and Water. Amber is uni- 
verfally fuppofed to be of vegetable origin. That it muft once have been fluid is fhewn 
by the infefts and other foreign bodies, which it fo frequendy contabs. It is found in 
different countries, more particularly in Prujfta, at confiderable depths in the neighbour- 
hood of or reding on bituminous wood, often alfo at the bottom of the Baltic fea inter* 
mixed with fand or gravelj or caft on Ihore, particularly after fiorms. 

VARIETY I. AMORPHOUS. 

I. a I. In rounded tranfparent portions of different colours^ bcloiii^ in/efts and other 
heterogeneous bodies. Coq/i rf Pruffia. 

II. m 2. Larger portions of the fame. SmufUut. 

III. a 3. In a tran^ent nodule of a pak yellow colour. Cufi rfSt^golk 

IV. a 4. In a round piece, rough on the fur&ce. 
y . a 5. In. loofe irregular pieces. 

y I. a 6. Semitranfparentj of a yellowilh colour with opakc white veioa. 

yiL h I. Of a yellowUh white colour and opake with itddiflt vdos. 

YIII. ii. Of a brownifh bhck colour. Sitify, 

7 GENUS 
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GENUS III. MINERAL TALLOPT. 

Bergfet, Germ. 

According to the defcription oi Mr, Kirwan^ is of a white colour, of the feel and con- 
(iftence of tallow, ftains paper and melts on the application of heat, and burns with a blue 
flame accompanied with much fmoke. Specific gravity o.jyo. It is imperfeftly fo- 
luble in alcohol, but is faid to diflblve in oil of almonds. It was firft difcovered in Finland 
in 1736, afterwards in a lake in Swedeuy and fince by Dr. Herman in a fountain near 
Strajburgb. Specimens of this fubftance of a dull or brownifh white colour with a fliadc 
of green, and of greater fpecific gravity than the above, viz, 10 h, have been lately 
brought from Ntw Holland, where it is faid to occur in large quantities. 

I. In a rounded portion of a white colour^ (oft texture, and foapy feel ? 

fTeJi Florida.^ 

GENUS IV. SULPHUR. 
Sulphur. Soufri, Fn Schwefel, Germ. 

When free from earthy and other impurities, is of a pale greenilh yellow cdour, io- 
fipid, infoluble, burns with a blue flame and fufFocadng odour, in clofe veflels fublimea 
unchanged, is converted under combuflion into fulphuric acid by the abforption of oxy- 
gen, and has many other properties too generally known to require enumeration. Ita 
combinations with the metallic and other bodies have been already mentioned. In a fe« 
parate (late it is met with either in the neighbourhood of volcanos or mineral hepatic 
fprings, or in veins or beds moft frequently of gypfeous or argillaceous ftrata. Hence 
the following diftinftion. 

SPECIES I. COMMON SULPHUR. 
Gemeiner natiirlicber Scbwefd, Germ. 

It occurs either in lumps, interfperfed, fuper6cial, or cryftallifed, in femitnmfparent 
rhomboidal oftohedrons and their varieties, and generally aflbciated with calcareous fpar 
or gypfum. It is found in difierent parts of the world, as at Guadaloupe, fTtlkxha in P^ 
land, Launjlein in Hanover, Italy, Bevieux in the CaniM of Berne, Orenberg, Catbarmenberg 
and other parts of Siberia, and in fpecttnens more particularly rich and beautifiil fit>m 
ConUh near Cadiz in Spain. 

N n a VARIETY 
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VARIETY I. CRTSTjiLLISED. 

I. Pure fulphur artificially cryftallifcd. 

II. a I. In rhomboidal oAohedronsj tranfparcnt and of a citron colour with minutely 
cryftallifcd calcareous fpar, on bluifh indurated clay. QmiUa. 

R. de L. PL V. Fig. i & 4. 

III. a 1. The lame, with confofedly aggregated cryftals of different figures, on the 
furface of pyramidal calcareous fpar, on bluifh indurated clay. Sameplaci. 

R. de L. PL V. Fig. 8 & 9. 

IV. ^ I. In fmall brilliant polyhedral cryftals, perfeftly tranfparent, with very 
minute cryftallifcd calcareous fpar> on bluifh indurated clay intermixed with fulphur. 

Same place. 

VARIETY II. AMORPHOUS. 

Y. a u In irregular pieces, of a foliated texture and bright citron colour, intermixed 
with calcareous fpar, on bluifh indurated clay. Cmlla. 

VI. a 2. Semitranfparent, of a foliated texture> and brownifh yellow colour. 

Cape de Verd IJle. 

Of a bright citron colour and tranfparent, with white calcareous fpar, on grey lime- 
ftone. Bevieux. 

VII. tf 3. Of a light yellow colour^ in laminated gypfum. \ Hmrtx. 

VIII. a 4. In irregular fragments of a pale yellow colour and foliated texture. 

Bohemia. 

» ■ 

IX. a 5. The fame, lefs tranfparent. Hungary. 

X. t 1. Of a light yellow colour and granular texture. Kamtjcbatka. 

XI. c I. Of a mealy appearance, covering the internal fur&ce of a portion of hot- 
low flint. Awoergne^ 

XII. c 2. In a powdery form> of A yeUowifli white colour, fcparated from the waten 
of . Ai* la QrnfdU^ ■ - 

SPECIES 
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SPECIES II. VOL CANIC S ULPHUR. 
Vulcanifcher naturlicher Schwefel^ Germ. 

This alfo occurs in various forms as fupcrficial> incerfperfed, ftaladlicicj cellulart &c. 
and fometimcs, though lefs frequcndy> cryftallifed. It is found in large quantities in moft 
volcanic countries, as at Teneriffe^ Iflands of Java and Iceland^ Ifafy, SicUy, &c. ' 

VARIETY I. CRTSTALLISED. 

XIII. a I. In delicate plumofe cryftals, of a light yellow colour, lining cavities, in 
an irregular cellular mafs of dark (hining native fulphur. Italy. 

VARIETY II. OF PARTlICULAR SHAPES. 

a. Staladitic. 

b. Cellular, &c. 



VARIETY IIL AMORPHOUS. 

XIV. a I. In fmall femitranfparent yellow grains. 
b. Compaft. 

XV. c I. Of a fpongy texture and yellowifli white colour. 

XVI. c 2. The fame, of a pale yellow colour, but more compaA. 



Ttnmjffc. 



GENUS V. PLUMBAGO. 



r. 



SPECIES I. COMMON PLUMBAGO. 
Black Lead. Plombagine^ Ft. Graphite Germ. 

Is found either in lumps or interfperfed, of a colour intermediate between bluilh and 
light iron black, inclining fometimes to (leelgrey, andfbmetimes to brownifli black, of 8 
weak metallic fplendour, opake, frafture fomewhat llaty or indiftin£Uy fiiliated^ of a 

fine 



J 



\ 
\ 
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fine or coarie grain j yields eafily to the nail ; has an unftuous feel ; foils the fingers, 
and gives a fplendid ftreakj fpecific gravity according to Kirwimi from 1.987 to ^•089. 
It is infoluble in water and unalterable on expofure to air. When ignited in the open 
fire it undergoes flow combuftion, leaving behind only a fmall portion of oxyde of iron. 
In clofe veiTtds it fuffers no change^ nor is it altered under the blow-pipe by borax or 
xnicrocofmic fait, neither does it efFervefce or unite with fixed alkalis. By defiagration 
with nitre it produces carbonate of potaCh. In the mineral acids it is infoluble. By the 
experiments of Mr. Scbeele it has been proved to be a mineral charcoal combined 
with a fmall portion of Iron, It is found in different parts of France^ Germany, Spam, 
and many other countries, but of the greateft purity at Borrawdale near Kejwick in Omv- 
hrland, where it is found in filiceous limeftone. 



VARIETY I. AMORPHOUS. 

\. a \. In a flatted piece of a dark leaden grey colour. B^rrtuwdak. 

IL a 2. In an irregular piece of the fame colour^ with iron ochre. 

North America^ 

§ 

III. a 3. The lamcj alfo with iron ochre. O^ of Good Hope. 

IV* a £^ In a larger and more irregular piece. Bohemia. 

\. tf 5. In an irregular piece intermixed with quartz* Same place. 

VI. a 6. The (amcj of a bluifb colour on die fur&ce. Scotland. 

VII. tf 7. Another fpecimen of the fame. Sthria. 

VIII. a 8. In rounded portions imbedded in brown fificeous limefione. 

Borrowdak. 

IX. b u Of a plated texture intermixed with quartz. Stiria. 

X. < I. Of a fine grsmular testure^ iuennixcd with ochry white indurated day. 

America. 
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SPECIES II. ANTHRACOLirH, 
Plomhagine Cbarboneufe^ Born. 

According to Baron Bom, the anthracolith difcovered lately at Scbemnitz in Hungary, 
differs from common plumbago^ in being very light and compaftj of a (hining con* 
choidal frafturCj neither foiling the fingers nor fbdning paper> and in being eafily broko^ 
but without gelding to the knife. Under die muffle it gradually lofes 90 per cent of 
its weight, and by analyfis contains Carbon 90^ Alumine 5> Iron 3^ Silex 2. Vide 
Cafaf. de Raab. Tom. II. P. 296. 

VOLCANIC PRODUCTIONS. 

For the diftribution of thcfc, fee the Appendix to the Syftemadc Arrangement* 
Page 26, 
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fine or coarfe grain ; yields cafily to the nail j has an unftuous feel ; foils the fingerSj 
and gives a fplcndid ftreakj fpecific gravity according to Kirwan, from 1.987 to a.089. 
It is infoluble in water and unalterable on expofure to air. When ignited in the open 
fire it undergoes flow combuftion, leaving behind only a fmall portion of oxyde of iron. 
In clofe veiTcls it fuffers no change, nor is it altered under the blow-pipe by borax or 
xnicrocofmic fait, neither does it efFervefce or unite with fixed alkalis. By deflagration 
with nitre it produces carbona:e of potaCh. In the mineral acids it is inibluble. By the 
experiments of Mr. Scbeele it has been proved to be a mineral charcoal combined 
with a ftnall portion of Iron. It is found in diflrrent parts of France^ Germany^ Spam, 
and many other countries, but of the greateft purity at Bcrrowdale near Kefwick in Cum* 
Urland^ where it is found in filiceous limeftone. 



VARIETY I. AMORPHOUS. 

I. a I. In a flatted piece of a dark leaden grey colour. Borrawdale. 

W. a 2. In an irregular piece of the fame colour, with iron ochre. 

North America^ 

III. a 3. The feme, alfo with iron ochre. Cape of Good Hope. 

IV. a /^. In a larger and more irregular piece. Bohemia* 

V. tf 5* In an irregular piece intermixed with quartz. Someplace. 

VL a 6. The (ame, of a bluilh colour on the furface. Scotland. 

VII. a 7. Another fpccimen of the fame. Stiria. 

VIIL a 8. In rounded portions imbedded in brown filiceous limeftone. 

Borrowdale. 

IX. b u Of a plated texture intermixed with quartz. Stiria. 

X. < I. Of a fine granular texture, intermixed with ochry white indurated clay, 

America. 
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SPECIES II. ANTHRACOLITH. 
Plombagine Cbarhoneufiy Born. 

According to Barm Bom^ the anthracolith difcovcred lately at Scbemnifz in Hungary^ 
differs from common plumbago^ in being very light and compaft^ of a (hining con* 
choidal fradlurCj neither foiling the fingers nor ftaining paper^ and in being eafily broko^ 
but without yielding to the knife. Under die muffle it gradually lofes 90 per cent of 
its weight, and by analyfis contains Carbon 90^ Alumine 5> Iron 3^ Silex 2. Vide 
Cafaf. de Raab. Tom. II. P. 296. 

VOLCANIC PRODUCTIONS. 

For the diftribution of thcfc, fee the Appendix to the Syftemadc Arrangement* 
Page 26. 
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